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DEFINITIOR.

"Selection takes place whenever soms kinds of individuals
are caused or permitted to produce and rear more off-

spring than other kinds do. Under some circumstances
selection may quickly cause large and permanent changes
in the population. Under other circumstances it may

cause marked changes, but the moment selection is relaxed,
the population returns to its original condition. Under
still other circumstances, selection may be virtually
powerless to produce any change unless it is combined
with some mating system like inbreeding."

J.L. Lush,
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SELECTION IN DAIRY CATTLE NEW ZEALAND
A - INTRODUCTORY :

The Importance of Selection in Dairy Catgle Breeding in
New Zealand.

Selection 18 not, in itself, generally believed to be
a creative process. Ideally, it 1s a means by which the good,
bad and indifferent elements comprising a given population are
identified and classified. As such, selection is necessarily
fundamental to any breeding system, whether the aim 1s consis-
tent improvement or merely the maintenance of advances alrealy
achieved. Without some differentiation of the material, no
firm basis can be established upon which to carry out further
work.

The fact that in dairy cattle breeding in particular,
it 18 seldom possible, where characteriatics of economic jmpor-
tance are concerned, to conduct an intimate inquiry into the
different genetic eiements comprising the given sudbject with any
degrce of certainty, should not be permitted to detract from the
value of preliminary sslection as a foundation for more compre-
hensive determination of worth. With such "aids to selection"”
as progeny tests, production records, pedigree estimates and
type valuations, a fairly accurate estimste of hereditaty con-
stitution can frequently be arriwed at in so far as it affects
the functions of economic value, The mode of operation of
inheritance i1s now known in considerable detail and the breeders
pursuing a broad programme of improvement may "act as if he knew
the genes themselves" and make selections asccordingly.

In meking use of selection it is tacitly understood
that some degree of improvement in the average productivity of
the given populaton is sought, i.e., that in the consistent
cholice of superior individuals as breeding stock, succeeding
generations should show progressive improvement in the ocharac-

teristics upon which the selection of their parents was based.
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The antithesis of selection, culling, implies tlat inferior
individuals in each generation will not be represented by\their
offspring in the succeeding generation. In practice in New
Zealand, the positive aspect of dairy cattle breeding (1i.e.,
breeding only from superior individuals) has tended somewhat
to yield in importance to the negative aspect of improvement
(1.e. not breeding from very inferior individuals). Border-
line stock has tended to be retained from the practical neces-
sity of maintaining replacement rates due to disease insidence,
and also from a lack of adequate information on such points as
production transmitting ability, individual performance, "con-
stitution®, and breeding sapacity. Moreover, during several
phases in the development of dairy cattle breeding in New Zea-
land, selection has been forced to give way to the sheer mul-
tiplication of stock numbers. Signs are not wanting, however,
that, in an endeavour to deal with current problems through
reduction in producing costs, increasing attention is likely to
be paid to a rationalisation and improvement in breeding methods.
S8ome measure of the importance of selection to the
breeding of dairy cattle in New Zealand is to be found in an

examination of :

(1). The natural advantages of New Zealand as a
dairying country.
(11) The elimination of distance as a factor in
the international trade in dairy products.
(111) The growth of the dairy industry in New
Zealand.
(1v) Local and overseas evidence of the value of

individual selection.

The natural advantages of moderate temperatures, well
distributed rainfall and easy topography with which certain
large areas of land in New Zealand are favoured, provide an

optimum environment for the breeding of high producing strains
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of dairy stock and of pasture and crop plants. Under such
equable climatic conditions there has been no necessity for

the housing and artificial feeding of stock adopted in other
less favoured countries, and a vast pastoral industry unexcelled
by any other in the world, has been developed. Pasture has
been shown to be the cheapest and most mutritious of all feeds
for dairy cows and in New Zealand where pasture has a growing
period of between ten and twelve months, the application of
scientific methods of pasture management has brought per-acre-
production to a point far in excess of that reached in any

other country. In order to derive maximum economic advantage
of these conditions of a superior entironment, consistent improve-
ment in the quality of the breeding stock enjoying it, has been
essential. Current developments, indicating a trend towards
the still more efficient utilisationaf feed grown, emphasise

the value and importance of selection in still further increas-
ing per-cow-production and in still further reducing per-acre-
production costs.

The elimination of distance as a factor in the inter-
national trade in dairy products not only made the growth of
the New Zealand dairy industry possible, but naturally bdrought
New Zealand's produ&ta into intimate and tafive competition
with those of once distant countries. New Zealand dairy pro-
duce gcame to play a prominent and important part in the world's
markets and New Zealand dairy cattle came to be pitted against
that of older established dairying countries. Close atten-
tion to quality and uniformity in the produce has enabled New
Zealand products, despite the longer distance carried, to meet
Danish butter and Canadian cheese oh an almost equal footing on
the world's markets. The competition so engendered has
focussed attention upon the necessity for a high level of
efficiency in feed conversion amongst the milking stock in
the Dominion. If the higher transport costs from New Zeal=nd
to the common market are to be offeet, the unexcelled natural

conditions obtaining in New Zealand must be utilised to maximum
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economic advantage. The importance of selection in sorting out
strains of dairy stock that combine high production with low main-~
tenance costs, must receive even grecater emphasis in a future that
seems unlikely to be a repetition of the rising prices and ever
expanding markets which were dominant features of the early devel-
opnent of the export industry.

Basic factors in the growth of the dairy industry from
its condition of subsistence farming prior to 1882 to its present
status of a great export enterprise, have been the grecat suita-
bility to dairying of large areas of the Dominion, commercial
sucfeas in the application of mechsnical refrigeration to ocean
transport, and an expanding demand for dairy produce in the
United Kingdom market. Under the main influence of these
primary considerations, but affected also by many other factors
contributing towards or consequent upon expansionof the industry
on an export basis, the number of dairy cows increased nine and
a half times from a total of 206,906 at their first enumeration
in 1891 to a total of 1,935,524 for the season 193§-37. Over
the same period, the annual factory output of butter increased
by twenty-four times from 16,310,000 1bs in 1891 %o 397,900,000 lbs
in 1936-37; and that of cheese by twenty-nine times from 6,976,000
lbs in 1891 to 205,@00,000 1lbs in 1936-37. These figures serve
to emphasise the phenomenal growth and present vastness of the New
4ealand dairy industry. Ba&ically, much of this absolute in-
creage in production has been attained through great increases in
the numbers of milking cattle and by the use of improved methods
in stock feeding and management; but the factor of selection
in the breeding of improved stock has also contributed in sub-
stantial mesasure to the raising of per-cow production. Never-
theless, according to an eastimate made by the Department of
Agriculture in 1934, approximately 50 per cent of the cows in
the Dominion fall below the figure for average butterfat produc-
tion per cow, and the volume output of this group is but 4O per
cent of the Dominion gross production. It is apparent therefore

that much yet may be accomplished in raising the general level of

per-cow production, and/national average of 300 1lbs butterfat per
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cow should be readily attainable. Selection, through a
asyste™tic breeding towards strains of dairy stock showing
inherent capacity for the economical conversion of feed in-

to butterfat, is a sine qua non of such a project.

KEvidence available both locally and overseas emphasises
the value of individual selection in bdbringing about specifie
changes in &ome desired direction within a given population,
Certain dairy herds in the Dominion heve been bred to a high
average level of productivity with the aid of consistent in-
dividuel selection, and the seasonal returns fro: Group Herd
Testing show greater average butterfat produsction records per
cow thaa those of the total netionaldairy cow population where
the degree of individuel selection practised is, in genersl, of
a lower order. In certein overseas countries, individual
selection for butterfat and milk yields on the dbasis of progeny
performance recorde has successfully ralsed average production
per cow £0 a high leYel, Denmerk, New Zealend's most formid-
able competitor on the bdbutter market of the United Kingdom
provides probably the most notable exmmple of the success
attainable by such & policy, for returas from Danish cow-
testing organisations, representing 45 per cent of the total
cow populstion, have averaged in excess of 300 pounds of butter-
fat per cow for eeveral yeers,

The classical experimental studies of Raymond Pearl
(an high egg production in poultry) and of i.k. Castle,(vn
the hooded pattern in the cost of the rat) have shown the
extent of change possible in ocertein characters by the con-
sistent use of individual selection, The work of Pearl
in narticular, has provided striking evidence of the high
value of individual selection based on genotype, in hreeding
for improved productivity, as compared with the very limited
succese possidble with mass selection based on phenotype,
Jones summarised the position as follows : "The genotype
conception focuses attention on the individual organism and

the single factor as the basis for sclection. Hass selection



can never be as effective as individual selection, because many
forms having the same degree of development behave quite differ-
ently in transmission, It follows that visible characters are
not reliable guides by which to ascertain the actual germinal
composition of a plant or animsal, This can only be accurately
known by the progeny perforuance recoxrd."”

In New Zealand, where mass selection based mainly on
phenotypical considerations has for several reasons been stan-
dard practice for many yeara, there are indicstions in thg fact
that 1little or no progress has been mage in further inecreasing
average per cow production for some seven seasons, that there
exists an immediate urgent need for the much wider use of
methods of individual selection based on the results of com-
plete progeny testing accompanied by efficient stock feeding
and farm management, if the dairy industry of the Dominion is
to reduce production costs sufficiently to be able successfully
to withstand increasing competition at relatively low prices on

the world markets for dairy produce.
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B.:  THE DEVELOPMENT OF DAIRY CATTLE DI
N_NEV_ZFRALAND

The growth of the dairy cattle population in New Zealand
has not taken place as a process of consistent expansion over a
period of years, nor have methods of selecting breeding stock re-
mained unchanged by time &nd circumstances. In point of fact,
the development of dairy cattle breeding, in its chenges of rate
of multiplication in cattle numbers and in its wide varilationsiin
the intensity of selection practised from time to time, reflects
the impact of all those factors, economic, scientific and political,
which in their combined effects have mouldsd the dairy industry to
the form which it preserves today. Since the dairy cow is the
focal point of the industry, tiends which have occurred in the
development of dairy cattle breeding since cattle were first intro-
duced into the Colony, both reflect and also are reflected by
influences affecting all or many other sectionsa of the dairying
system, An account of the growth of the dairy cattle popu-
lation is therefore to a large extent an outline of the develop-~
ment of the dairy industry itself. For the purposes of the en-
suing argument, however, the broad history of deirying in New
Zsaland 1s made subservient to the more present concern of trends

of development in the breeding of dairy stock.
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SEGLITION 1. ' IPLICATION OF =

On a broad general basis of classification of events,
the period 1814~1939 naturally divides 1tself about the year
1882 when, with the application of mechsnical refrigeration to
ocean transport, the development of?iarge export trade in dairy
produce was made possible, Hithin sach of these two main
divisions, further differentiation into appropriate groups is
made wherever special conditions operating at ths time have brought
about significant changes in the rete of multiplicationof the dairy
cattle population.

Throughout the period the principal studies are the
natural multiplication of stock, stock importations and develop-
ments in selective breeding; but each of these and their inter-
related factors are traced against a moving background - the

growth of the dairy industry as a whole.
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e THE PERIOD OF LOCAL TRADE,

The vast organisation of the dairy industry as it exists
todey has been determined by the growth of the export trade, but
no survey of cattle breeding can be complete without a consideration
of the formative period of the industry when the foundations of our

present-day herds were being laid down.

(4) 1814-1851 - The Introduction Cattle.

The Rgf. Samuel Marsden is credited with introducing the
first cattle into New Zealand when he landed a bull and two cows at
the Bay of Islands in December 1814. These were selected from the
Crown Herd: of New South W,les. Marsden, it is to be noted had a
very lively appreciation of the potential value and importance of
the dairy cow to the struggling population of missionaries and
whalers, for he is recourded as having stated : "My wish was that
the missionaries in time should be supplied with milk, buttser, cheese
and animal food, which would in a great measure render them indepen-
dent of the natives for support.” Although he later sent further
consignments of cattle from Australia, Marsden evidently had some
difficulty in persuading the missionaries to share his views, for
little care was b®estowed upon the stock. Nevertheless, by &anuary
1823, the cattle had reached a total of over rifty head, and the
foundation stone was laid of an industry as yet unrealised.

Described as "the first settler', Mr. John Bell in March
1833 brought ten head of cattle from Sydney to Mana Island with the
avowed purpose of supplying milk and beef to the whaling trade which
was by this time firmly established on the more southern shores of
New Zealand.

By 1839, the European population had swelled to a total
of about one thousand whalers, sealers, traders, miseionaries,
adventurers and settlers. In this year, a shipment of young
bulla and heifers was seht to Kapiti Island by Messrs. Cooper and
Holt, Sydney.

The first cattle came to the South Island in KNovember 1839

when fifty head were landed at Akaroa by Mr. W.B. Rhodes, These
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cattle are of particular interest being descridbed as "nearly pure
Durham" and were purches:d at £16 per head from the Hunter River
Distriet in New South Wales.

¥r. John Jones intereated himsslf in land settlement about
1839-40 and 18 known to have brought cattle from S8ydney doth to
Waikouaitimd also to Otago where he wmas later concerned in ;ro-
viding Dunedin's "great food supply".

iidth the beginnings of organised colonisatianin 1840, set-
tlexments became established at Port Nicholson, New -1lymouth,
Wanganui, Nelson, Caaterbury and Otago, and /ustralia continued to
be the principal source supplying the Colony's incressing demands

for stock. [Lgtters from Port Nicholson, Nelson and New “lywouth
between 1840-1842 (quoted by ~hilpott) eontain desoriptions of the
numbers, condition and prices of cattle and emphasise the tranasport
dairfriculties of the time. retre * referring to the importation
of cattle from New 3South Wales and Tasmania says that in"1841 milch
cows were eufficiently numerous in Port Nicholson to afford milk end
butter for eonstant sale”, Also in 1841, William Wekefield * ,
writing frog Wellington, states : "The importation of cattle from
New South Wales supplies us with the means of increasing the best
breeds”,

Immigrant ships began to arrive in considerable numbere from
the forties onwerds and many of them carried milch cows for the
purpose of providing milk for the passengers on the Jjourney from
England. Stock such as this must have been grecatly valued by the
struggling settlements for evidence is not lacking that already
the colonists appreciated the importance of dairy stock to their
continued well=being. That the dairy cattle population should
have increesed at this time as rupidly as i1t undoubtedly did is a
tribute to the ocapacity of the dairy cow as a provider of some of
the necessities of existence (milk, butter, cheese, meat) in a land
to which the comforts of civilisation were ss yet unknown. It is
more astonishing, in view of the immense difficulties of trensport
and intercommunication between the scattered settlements, that the
rapid multiplication of the dairy stock should have ocourred éver

80 wide an aresa,

* Philpott
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But this was a phase characterised by a close relation
between cattle numbers and total Luropean population. In the
earliest years of the Colony, dairy stock had been introduced as
a necessity for profiding fresh milk, dairy produots and beef to
missionaries &nd the whaling trade. In the sudbsistence pastoral
farming that followed the gradusel diffusion of settlers over the

less inacoesaible parts of the country, wool growing was expocged
to orovide the ultimate monstary returns, but rfor the personal
needa of existence, literally to keep the settler and his family
alive, reliance was placed upon the dairy cow, This modest
aspect in the developmsnt of New Zealand deirying illustrates the
value of milk and its products to man, and emphasises the impor-
tance of milk independently of the exploitation of the dairy cow
for large scale comnsrcial purposes. No doudbt it was the aim
of these early stock-owners to multiply their animals as soon ae
might be, both in order to satisfy the immediate wants of a growe
ing populetion, and at the same time to insure themselves against
possible scarcity of ftems so important to their existence. To
what extent these early settlers realised the importance of the
dairy cow is shown in e particularly interesting way, in the ore
ganisation of a "co~oOperative cow company" which was formed at
Howiok in 1843 for the humble purpose of purchasing a oow for each
of its membera.

"The transplanted British farmers still looked for my
amount of substance and dbeef in their dairy cows"; Moreover,
the Shorthorn at this time had risen to a 0sition of pre-eminent
importance in Great Britain and its dual-purpose qualities and
docility and adaptability were evicdently well recognised; it 1s
not therefore supprising that the colony's early cattle population
should have consisted almost entirely of stock containing preponder-
ant smounts of Shorthomm “blood". A proportion of these cattle
was from the "Potter McRueen" strain of Austrelian Shorthorns and
many of them, too, were purebreds, 8ince the Coates 3horthorn
Herd Book hnd been established in 1811, it is not unreasonable to
assune that some at least of these esrly cattle in the Colony were,

if not themsslves registered, at any rete related to registered pure-



bred stock. Philpott states: “the first cows, mainly 8hort-
horns and Durhame, with a decided leaning to beef rather than
butterfat, werc acarcely the ideal foundation for the dewelop-
ment of a dairying industry"; but it shouuld be emphasised that
tiuis was a period indeed at which specialised dairy cattle were
relatively undeveloped and that the cattle brought to the Colony
qt this time would represent a fair sample of the average milking
stock aveilable in the VUld Country and Australia, The primary
need of the pioneering population for milk and its protucts may
quite reasonadbly be held to have influenced the choice of cattle
destined for New Zealand, in the direction of dairying capacity.
Nention ahould be made of the arrivel of the first Ayr-
shire cattle in the Colony in the year 18L48. Thege were pre-
sumadbly the bull “Rob Poy" and several cows (A.D.B. 8mith) con-
signed to Ctago's first resdbyterien Minister, Dr. Surns.
Finally, 1t mey bo eaid of this phese in development that
at first the factors of "strain" and "purebreeding" were of fap
less importsnoe to the scattered iuropean population, than the
fact that the cows would produce milk. These people were con-
cerned more with average ability than with individual excellence.
Under such 4onditions, selection amongst the breeding stock was
less of a necesaity than the multiplication of the existing
numbers of stock without delay: in order to avoid chances of
scarcity in the availsble milk supply probadbly esll heifer calves
would be reared; and many steers would be raised for supplying
beef to the growing population. It was an ere of subsistence
farning, a time of intimate relstion between producer and con-
sumer, when the necesaity to provide foo& for the family or for
the settlement was the first consideration of the stock-owners
a humble beginning for the unrealised vest export dairy industpy

that was to cone.
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1 1852-188 - The ase of Early Expansio

The thirty years of experimentation in export trade
and of expansion in local trade which preceded the commercial
success of meaobanical refrigeration in 1882, constitute a chap-
ter in development that is largely dominated by the sudden
increases which occurred in the white population. Over the
whole period, in response in turn to the advance of settlement,
the gold discoveries, and assisted immigration, the European
population increased by nearly 1800 per cent, and cattle numbers

consequentially rose by over 1900 per cent.

-—F

GROWTH OF POPULATIONS.

Year Human Population Cattle Population Ratio of
Persons Index Nos., Number Index Nos, Cattle/persmns

1851 26,700 100 34,787 100 1. 30
1861 99,000 37 193,285 556 1.95
1871 267,000 1000 436,592 1255 1.64
1881 501,000 1876 6985637 2008 1.40

From the table, three stages of growth, each limited
to almost a decade, are clearly dséstinguishable. Diagram
shows that, while total cattle numbers moved generally in sympathy
with those of the European Population, within each ten year period
conslderable variation took place in the respective rates of in-
crease.
i. During the fifties, colonists were arriving in a
steady stream, the area of land under cultivation
advanced from about 15,000 acres in 1853 to 200,000 acres
in 1861, and total cattle numbers had increased by 450
per cent in 1861. It was a time of steady progress in
agriculture end self-sufficient pastoral farming continued
to absorb the bulk of the population; the occupation of
fresh territory occurred more on the open native grass-
lands of the South Island than on the less readily

utilisable country of the North Island. The farm
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dairies began to find a larger local market for liquid milk, butter
and cheese, and increasing numbers of young stock were reared. But
the scattered nature of the settlements, the immense difficulties
of internal transport, together with the inferior quality and poor
keeping capacity of much of the produce of the time, militated
against the growth of an extensive dairying system based scl:=ly

on supplying the local market.

Nevertheless, high local prices for produce, through the
influence of the Australian gold-rush boom, stimlated the breeding
of dairy stock to-ra degree &nch above the capacity of the local popu
lation alone to absord the products at a payable price. Graph
shows the very much higher rate of increase of the cattle popula-
tion as compared with that of the European population for the ten
year period.

Attracted by the boom prices and augmented population of
the Australian gold-rush era, attempts were made throughout the
fifties to establish an export trade connection in dairy produce.
Although steam transport was established between Australia and
New Zealand by 1857, the length of the Journey, poor facilities
for storing the extremely perishable products of the time, as
well as the widely fluctuating prices of the market, maie the
success of such enterprises often extremely hagardous. The
actual amounts of butter and cheese exported varied greatly
throughout the fifties, 1853, 1859 and 1860 being the years of
greatest activity. But the highest quantity in any one year
was 1,926 cwt (exported in 1859) and there seemed little sound
foundation upon which to base an extensive dairy cattle breeding
industry. The restricted local market for produce and the
over-large cattle population made prospects for dairying expen-

sion at the close of the fifties appear exteemely problematical.

i1. Between 1857 snd 1867, gold was discovered in Nelson,
Otago, Westland and Auckland Provinces and the situation
in regard to dairy production became completely changed. With
the influx of the gold-seekers and the capital they brought with
them, all branches of the agricultural and pastoral industries

flourished. "There was (now) a payable market within the
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country for everything that could be raisead". Commodities were in
short supply and prices rose. Settlement was encouraged and
the area of land in cultivation increased sixfold to 1,200,000 acres
in 1871.

The total number of persons in the Colony grew by 170 per
cent from 99,000 in 1861 to 267,000 in 1871. The cattle popula-
tion, also, was more than doubled in the period, though the rate of
increase (127 per cent) was relatively much lower than that of the
whits population (graph ). But in absolute numbers, total
cattle still far outweighed the white population in gpite of the
spectacular additions to the latter in the early years of the boom;
(1n the one year 1863, 35,000 new immigrants entered the country).
Moreover, much of the activity of the decade took place in the back
country particularly of the South Island and the older centres of
settlement with their dairying systems firmly established, were at
first not greatly affected by the inrush of population. ’ Later,
however, as the gold fever declined and many of the immigeents turned
to settlement, cattle numbers increased rapidly and again at a greater
rate than that of the European population.

In addition to its importance as a period of sheer growth,
the decade of the sixties is notable as a time when, in an effort
to increase production, dairymen were paying attention to the breed-
ing of more specialised dairy stock. The Shorthorn continued for
many years to be the most numerously represented breed of stock in
the Colony but further importations of Ayrshires were made and in
1862 the rirst Jerseys came to New Zealand, A notable Jersey of
some few years later was the cow "Orange Rose", who, landed in New
Zealand, was requisitioned for the return journey of the same vesasel
in order to provide fresh milk en voyage for the Governor's son who

. : ;
was being sent to England for health reasons. Ggenge RNeae™ xeturEsq

to New Zealand again in the same ship, and, at a time when milch cows

were frequently carried on the immigrant ships for the convenience of
passengers, was noteworthy in her achievement. It is hardly necessary

to emphasigse that only cows outstanding in milking and constitutional

qualities would be gelected in England for what was in those days a

long and arduous Journey.
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Agricultural shows, which had operated with considerable
success during the fifties, continued to stimulate interest in
dairy stock and in exhibits of their farm-made produce. The
first herd books in the Colony were compiled during the sixties
by Sir George Whitmore, Haw.es Bay, and three volumes were issued
between 1862 and 1870.

Towards the end of the sixties, when, with the decline
of the gold boom, mumbers of the gold-seekers left the country,
rfresh attempts were made to export surplus dairy produce to
Australia. Record quantities of over 5,000 owts. were exported
in 1869, 1870, 1871, but exports again declined with the further

expansion of the local market in the next few years.

111, “In 1870, 8ir Julius Vogel initiated a borrowing policy

to subsidise immigration and carry out extensive public
works - a young country with a population of 300,000 borrowed ten
million pounds in ten years., The result was reckless private
speculation and a serious boom in land", Moreover, world
prices which had been rising steadily since the early ‘'rifties,
continued to do so until the early 'seventies when a decline set
in, but a decline that renained concealed for some time under
cover of the inflation that toox place in the Colony. The
boom reached its peak in 1878 and with 1879 came a iohs period of
profound financial depression.

The Vogel policy in operetion saw significant changes
within New Zealand. lillions were borrowed, hundreds of miles
of railways and roads were coqstructed, imnigrants were imported
by the State or poured in of their own accord, and all phases of
primary industry were greatly stimulated. The great bulk of
activity took place in the South Island where, under the juris-
diction of the powerful southern provinces, the great wheat farms
and wool farms of the oeriod were developed. The greater pro-
portion of the Colony's population continued to be located in the
South Island but as land aggregation became intensified in Canter-

bury and Otago, numbers of settlers came North and development

began anew in the North Island.
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Throughout the decade, the white population and the numbers
of total cattle very considerably inoreased but again there was a
decided lag of the rate of increase of the cattle (60 per cent )
behind that of the white population (88 per cent ) ( Greph No. )
Of the several fastors concerned, probably most important was that
the many discoursgoments experienced in the various sttem ts to
establish an export trade with Australia, together with develop-
ments in the extentand value of the internal market, tended towards
a cunsclsdation of the induatry on the basis of looal trade. For
the farm dairies there was now u much larger, more profitable snd
leas inaccessible market for their produce within the country, Ex-
ports of dairy produce were small and conaisted mainly of cheese;}
but record totals of 5,000 owt. of butter and the same amount of
cheese were exported in the one year 1877 after which the trade
again diminished.

| It was again a period of experimentation and 1871 saw
the establishnent of New Zealand's rirst dairy factory. This
venture was located first at Jspringfield and later at Higheliffr,
Otago i’¢eninsula, and, operating co-operatively, sold cheese on the
Dunedin market when prices were satiesfactory and exported to Aus-
tralia when local rates declined.

The decade, then, may be characterised as a period of
expsrimentation and development in many fields. The repid growth
and apparent permanengy of growth of the white population were res-
pectively ceuse and consequence of incfcased productive activity,
In absolute numbers, the Zuropean population increased dby 234,000
betwen 1871 and 1881, and cattle numbers rose by 262,045 over the
same period, The area of land in cultivation was more than quad-
rupled (from 1,200,000 acres to 5,200,000 scres). The opening
of the first dairy factory (1871) snd the State encoursgement of
the export trade by means of a bonus (1881) were signs that interest

in dairying a8 a cohesive orgenisation wee being aroused.
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b, THE PERIOD OF EXPORT TRADE.

"The whole history of New Zealand has been shaped by its
isolation, its forests and its mountains. Its present
organisation, a decentralised rural democrncg dependent
in an uncommon degree upon an external market at the other
side of the world, is equally determined by i1ts geographical
resources and isolation."

Condlirfe.

Refrigeration supplied the initial stimulus to expansion
by opening up sn apparently limitless world market in which export-
able surpluses of produce could profitably be sold; but the ad-
vance in dairying was facilitated and accelerated by the reorganis-
ation of the industry on an export basis and (later) by the in-
fluence of steadily rising prices for butter and cheese. The
rapid development of' the factory system, of mechanical aids to
working efficiency on the farm and in the factory, of better
storage and trangport facilities, and of improved methods of farm
end stock management, together with a wide extension in the area
of land under cultivation, constitute some of the more important
factors which have contributed to expansion and been econecerned in
the huge and extraordinarily rapid increase of the dairy cattle
population, The impact of these factors upon the cattle-rearing
industry, and their importance in dbringing about a high rate of

natural multiplication in stock numbers, arc briefly reviewed.

(1) 1882-1895 - The Phase of Adjustment.
On the 15th February 1882, the "Dunedin" a sailing vessel

of 1200 tons, lefgt Port Chalmers with the first cargo of frosen
produce for the Epglish market. After a passage of ninety-eight
days, the ship reached London and the butter, t hough described as
of inferior quality, realised 1ll1l:d per pound. The shipment es-
tablished the fact that an export trade in butter was not only
possible but likely to be profitable as well, On such premises
capital expenditure for the purpose of developing an export indus-
try was well justified.

The effects of refrigeration, however, did not immediately
become apparent in the Colony for the world-wide depression of the

decade was accentuated in New Zealand by difficulties following
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the collapse of the land-boom in 1879, so that it was not until the

' mid-nineties that a measure of prosperity came to the struggling dairy
industry. The 'eighties and early 'nineties are therefore notable
chiefly as a period of instability, the industry gradually adjusting
itself to new conditions, But the foundations of the modern export
industry were nevertheless soundly laid during these formative years,
and the process was probably the more thorough (as Philpott suggests)
on account of the depressed conditions prevailing and the difficulties
which had to be contended with,

The rate of incresse in the total cattle population over the

period reflects the uncertainties of the time.

INCREASE OF ___POPULATIONS.

Year White Population Cgttle “opulation
Persons Index Nos. Number Index Nos. Dairy
Cows
1881 500,914 100 698,637 100
1886 589,386 118 853,358 122
1891 634,058 127 831,831 119 206,906
1896 714,162 142 1,047,901 150 276,200
For the first time in the history of the Colony, cattle
numbers showed an appreciable decline. The years 1886-1891 were
in fact, among the darkest in the period. Prices for producd
fluctuated consideradbly from year to year, both on the external
_markeﬁ and in local trade, and the organisation of the industry,
still vefy much in the experimental stage, d4did not 1lend itself
to collective action on the part of the producers. Financial dif-

ficulties confronted many of the dairy factories so that in numerous
cases, co-operative control of processing gave way to private inter-
ests. Moreover, dairying was still regarded as the "ugly duckling"
of the export trade, for the trade in wool and in frozen meat was
by now the dominant export industry.

The 'eighties sew a sleady trend of settlement in favour of
the North Island. 3ince 1858, the greater proportion of the Colon-
ial population had been loceated in the South Island and under the

influence of this weight of numbers, as well as its naturally greater
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accessibility, the South Island et this time was in a far more fully
developed condition than the North.With the cessation of the Maori
wars in 1870 however, and as a result of land aggr:gation and depres-
sed prices for the pastoral produce of the South Ialand,/growing
proportion of the steadily increasing population was to be found

in the North Island.

DISTRIBGTION OF WHATE POPULATION
1881-1896
(percentages ).
Year North Island South Island
1881 39.5 60. 5
1886 L3.3 56.7
1891 L5.0 55.0
1896 L8.5 5.9

The growth of settlement in the North Island was pre-
dominantly on dairying lines, for, apart from extensive forest-
clearing activities in the vicinity of the 0ld Wakefidld settlementa
and at other accessible coastal districts, the great part of the |
Island was heavily bushed. With the clearing and burning of the
forest lands, it was found that under the donditions of plentiful
rainfall, the sowing of Bnglish grasses produced rich lush pastures
among the stumps, and favoured cattle rearing rather than wool-
growing. Moreover, these bush settlers were small farmers who
depended upon their own family labour for practically all farm
duties. Before factories became numerous, these settleps made
butter and cheese in their crude farm dairies, depending for their
returns on a casual barter trade with shop-keepers in the nearest
settlement.

While the first few dairy factories were established in
the South Island, the system now began to spread to the ﬁorth; in
1883 nine new factories were built and seven of these were in the
North Island. In spite of serious financial difficulties towards
the close of the 'eighties as well as unsatisfactory transport con-
ditions, the number of processing establishments steadily grew, and

their output, though fluctuating considerably from year to year,
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rapldly increased over the period also.

FACTORIES AND _OUTPUT

Hagesh gsggﬁlgghments ft;;;i 2;§§:i
188L4-85 36 2.5 16.5
1889-90 (N 17.6 39.2
1894-95 176 101.2 86.5

For the season 189,-95, the distribution o: factories gives
some indication of the rapid development of dairying in the North
Island when, with the close of the period, a measure of security
had come to the industry through the influence of rising prices,

improved organisastion and transport facilities and the advance of

settlement.
DISTRIBUTION OF FACTORIES AND OUTPUT
_1894~-95
District No. of Butter Cheese
Establishments (ewt.) (ewt,)
Auckland 21 m. 8 501
Taranakil 53 §1.3 4,7
Hawkes Bay 8 1.5 2.3
Wellington - 18 16.1 6.4
Marlborough 2
1.99 0.5
Nelson 10
Westland - - -
Canterbury 14 10.8 5.2
Otago Ly 5.6 y2.2
170 101.2 86.5

The table is interesting in showing not only the importance
of Taranaki a3ready as a dairying distriect (producing nearly half the
total factory production of butter and the second largest quantity of

cheesse) but also some considerable degree of regional specialisation in

butter and cheese production as between Auckland and Otago respectively.
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Fluctuations in total cuttle numbers over the period have
already been noted. The pruspects of expansion disclosed by the
initial success of refrigeruted trunsport in 1882 gave a much needgd
stimulue to calilie-rearing aend stock nuubers increased by 22 per cent,
in the rive years 1381-85. Difficulties in transport, in farm and
factory tinance anda in profitably exporting the produce then caused a
slackening in the rate of increase, and cattle numbers in faet de-
clined between 1886 and 1851. Brigh§er prospects on the external

market, state assistance and greater cohesion in the internal organ-
isation of the industry as wzll ag scientific sdvances in production
and processing then caused an incresgse in the cattle population of
approximetely 26 per cent between 1891 and 1896. A most important
feature of this latter development was the advance in dairy cow num-
bers, now separately enumerated for the firsgt time: the increass
was aspproximately 33 per cent, for the five year pericd. That
milking stock should have been separately so enumerated is perhaps
the most significant indication of the emergence of dairying as a
Tfactor of growing importance in the Colonial economy.

Some extracts from the Annual Reports of the Departmeant of
Agriculture serve to emphaeise that there was now in the Colony a
growing appreciation for the breeding of specialised dairy stock, es
distinet from mere multiplication of cattle numbers (i.e. "individual

yields" as opposed to "bulk herd production").

1893. Referring to some recent importations of stock from Scotland
and Victoria, the Report states: "The infusion of so much valuable
blood into our herds will go a long way towards raising the general
character of the cattle stock of the Colony. Now that dairying has
become firmly established and the demand for dairy cows likely to
increase, an endeavour should be made to establish a breed with good

milking propdrties."”

1894. "The rapid development of dairying hes quite revolutionised
cattle breeding, and instead of the calves being indiscriminately
killed when dropped, they now pay well to rear".

500000 "The growing importance of the dairy industry has led to more

care being exercised in the breeding of cattle suitsble for the pur=
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pose and, as a result, the breed of cattle, as also their milking

capabilities, will be very much improved®.

1894. Report of C,R. Valentine, Chief Dairy Export, on "“Selee-
tion of Dairy Stock"™ ..cccesee "1t will perhsps be well to mention
that more attention will have to be given to the selection and care
of our dairy stock. The time has come when the producérs mmst

get the highest possible return from their cows; and, although
feed or keep may be looked upon as a small item of cost, it must
be remembered that it takes nearly as much to keep a bad milkesr as
a good one. There are undoubtedly as good breeding stock jn the
Colony as it i1s necessary to have, but, unfortunately, there is a

general want of proper attention to this point in many districts"”,

1895: "ee...The farmer has endeavoured to seecure only good milk-
ers by the simple plan of breeding only from these cows which gave
the largest quantity of: milk, or better still, the greatest weight
of milk. This method o1 breeding answered i1ts purpose very well
in this country till the season before last, when some of our fac-
tories adopted the nyutem of paying for the milk according to its
quality. This rew systen of payment came as a hardship on e very
farmer, and especially on those of them who were unfortunate enough
to have Just started dairyfarming and had bought all those cows the
0ld dairy farmers had weeded out as inferior, The only remedy for
the farmers who have suffered in this way is to go in for Babcoek
testers, so that they can test the quality of milk from each cow and
at the same time weigh it, and keep a proper record of the results.
There is no doubt that this system of payment will bring a revolu-
tion into several herds of dairy cattle; but that is just what

is wanted. The sooner the flarmer gets to know the full valuée of
his herd, the sooner he will be able to take the necessary steps to

improve it.
"The keeping of records is of the greatest value to the

farmer, for without records it is impossible to adopt any new sys-
tem of dairy farming or to improve on the 0ld one .....

"As regards breeding, it is not sufficient to select a
really good cow. It 1s 8till more important to have a really
£00d Bllececcooe™
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1896. “"In the Auckland District ...... there are 5,783 dulls or
ndarly one-third of the whole number in the Colony, and the most
extraordinary thing is that?ghie large number, 3503 should be cros-
ses, or in other words, of a nondescript breed. Such a large
number of sires with no pretension to breeding within such a small
area, cannot but have a detrimental effect on the general quality
of the stock. I have no doubt that out of this large number there
are many sires well fitted to throw useful stock, either for milking
or fattening, but if such a system is continued, the progeny is cer-
tain to show signs of deterioration.”

The cattle population was of course augmented throughout
the period by arrivals of stock from (mainly) the United Kingdom
and Australia. Meny of these were carried for the convenienge
of supplying fresh milk to passengers on the long journey, but,
particulerly towards the close of the period, dairy cattle were
brought into the Colony not so muchfor the sake of their immediate
products, as for their value as breeding stock. The Babecock test
for milk-fat (invented in 1890) began to be used first in the 1893~
94 season, and payment for milk being made thereafter on a butter-
fat content basis, the attention of dairy farmers became focussed
for the first time upon the need to select their breeding stock
on milk quality. The cattle population contimsed to consist
very largely of Shorthorns, with Ayrshires (very much less in num-
bers) as the next prominent breed; but the first Friesian cattle
(one bull and seven cows) had been landed at Lyttelton by Mr. John
Grigg in 1883; and a number of further important consignments of
Jerseys had been brought into the Colony. Increasing use tended
to be made of sires of these specialised dairy breeds, crossing them
with the Shorthorn and crossbred cows forming the main bulk of the
population. Such development as did take place along these lines
was more apparent in the more specialised and progressive dairying
of the North lsland "bush districts" than in the general dairying
areas of the more conservative South where the Ayrshire amnd Short-
horn remained the prominent treeds and cheese the main ultimate pro-
duct.

In summing up the general effects of this "sdJjustment
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phase” in development it can be said that the period 18381-1895 marked
the transition ef dairyinrs from an unorganised state of subsistence
farming @2lmest completely dependent upon the local market, into the
beginnings of a composite industrial system organised on an export
basis. The cattle population, stimulated by the impetus of refri-
geration, at first increased rapidly but a decline subsequently set
in, due less to the depressed prices prevailing than to difficulties
in the #nternal organisation of the industry. Later, as expesrience
brought about a greater degree of cohesion, active Governmental aseis-
tance and encouragement restored confidence in the industryj; more
factories were established, scientific advances in factory and farm
technique were more widely utilised, transport problems were somewhat
diminished; and, as in most periods of low prices, gross output vas
greatly increased. Cattle numbers had continued to show a generally
cloae adherence to the number of persons, but the significant increase
of 26 per cent over the last five years of the period (i.e. dsuble

the 13 per cent increase of the Buropean pcpulation) seemed to
indicate that the long period of cramping dependence upon a res-

tricted local market was at an end,

(44) 1896-1913 The Phase of Steady Expansion

This period has been named a phase of "steady expansion but
the description should be tresated as relative only to late- periods
of spectacular progress, for in itself and compared with earlier
periods of e xpansion i1t was a time of phenomenally rapid growth.
During the 'eighties and carly 'nineties, the possibilities of refrige
ation having been gsroved, initial difficulties in organising the
industry en an export hasis were gradually being overcome, a large
increase in the numbers of desiry stock took place, dairy factories
were erected in large numbers, and boundaries of occupation and cul-
tivation were pusheé further afield, and a steady swing of population
towards the North Island had commenced. These developments
occurred for the most part under conditions of severe economic dis-
tress, the hase beliag characterised by en almost Sontinuous fall in
the general world price-level. Though many difficulties had yet

to be faced, negertheless the stage was set for expansion in dairyin .
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and rising prices for produce from 1896 onwards supplied the stimulus.
"Too 1little prominence has been given in New Zealand to the importance
of the part played by rising prices at a time when new industries,
dairying and meat, were strug-ling for existence. Particularly in
the case of dairying has the price factor been neglected. The more
apparent influences of factory development, mechanical aids and trans-
port have received a full enough recognition. But it was undoubtedly
a matter of great importance that these advances should have been re-
inforced by a world-wide recovery in prices. The rate at which
the new pastoral industries grew was not posgible in an unfavourable
price situationeese.."

This was esaentially a phusse of farming on the extensive
systen and, although the arca of land in cultivation increased by
over 50 per cent from 10,7 million acres in 1896 to 16,9 millien
acres in 1916, the greatest advances in production were made through
extending the occupied area which reached its apparent economic maxi-
mun (L3 million acres) in 1918, Intensive farming as we know it
today 18 a post-war development and, in fact, the top-dressing of
pastures with €rtificial fertilisers was scarcely used at this time.
Only in Taranaki, where, as development proceeded, the virgin
fertility of the sojl was becoming depleted, was the practice at all
comnon, Grass was the mainstay of the dairy stock, but consider-
gble amounts of supplementary feeds (mainly swedes, turnips, repe)
were grown.

The great bulk of development during this period took
place in the North Island. The commencement of the swing of
populatipn to the North has already been noted; by 1900, the
dominance of the South had passed and from then until the present
day the North Island has contained an increasing proportion of the
white population, This drif6é of the people is largely to be as-
sociated with the growth of specialised dairying under the highly
favourable North Island conditions of rainfall &nd temperature.

I.and settlement was accelerated by the Jtate encourage-
ment of farming through special legislation. Government measuret
aiming at a progressive land-settlement policy had been instituted
in the early 'nineties; their full effects became apparent &8s

soon as prices for produce began to rise after 18964 Publie
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Works policies in the 'seventies and 'eighties had provided railways,
roads and bridges (though mainly in the South Island); the Seddon-
Ballance landmwsettlement legistation of ]1892 encouraged men of small
capital to take-up land} the State: Agvances to Settlers Act (1894)
in providing finance to farmers (and others) on generous terms, was
an extremely important factor in the rapid deforestation and settle-
ment of the North Island. In the wake of settlement came improved
internal transport facilities and the erection of more and more proces-
sing establishments, organised for the most part now by co-operative
effort.

Expansion in dairying proceeded first in the vicinity of the
Wakefield settlements at Wellington, New rlymouth and Auckland ¥ith
the proving of the export trade, these areas became the centres of
North Island development, and the Taranakil and Wellington-W.st Coast
districts assumed the immediate lead. Prior to 1905-06, prices
for butter rose more rapidly than those for cheese, and buttermaking
preponderated in Taranaki, but thereafter, with the rising prices
for cheese, Taranakl factories concentrated largely on cheese - making
and the Prévince has continued to hold the lead in cheese production.
Following the growth of dairying in the Taranaki and Wellington d is-
tricts, transport conditions were greatly improving and this factor
in itself favoured the development of cheese production. The great
Auckland expansion had indeed begun but the undeveloped state of the
Province with its lack of good roads and long distances between farm
and factory militated against immediate expansion on a scale compar-
able with that which took piace at this time in the more closely
settled Taranakli.

Separators had been introduced to the Colony in 1883, but,
for nearly thirty years longer,it was standard practice to deliver
whole milk to butter factories as well as to cheese-factories. Home
separation actually was initiated in New Zealand by a proprietary
firm in Wellington in 1897 and the Hokianga dairy factory in 1908-09
was the first to derive the whole of 1ts supply from farm-separated
cream, The opposition to widespread home-separation was based on
the difficulty of making high quality butter from the inferior farm-

separated cream; but the solution of the problem of "fishy-flavour®
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in butter in 1913, by means of the partial neutralisation of
cream acidity, removed these objections and home-separation
became the common practice for butter-factory suppliers. The
effective range of such factories was therefore immensély wid-
ened, and the great eipansion of the Waikato followed in due
course.

From about 1906 onwards, too, milking machines were
increasing in numbers and efficiency. Whereas the dairying
system had been built up on a basis of small herds, milked
usually by the settler and his family with the minimmum of out-
g8ide help, larger herds now became possible, and total dairy
cows gréatly increased in consequence. = Moreover, as later
in the period, more and more former farm-workers took up lamnd
on their own account, a shortage of farm labour developed, and
this in turn encouraged extension in the use of the milking-
machines,

State instructional snd inspectional services (supplied
meinly through the Dairy Division of the NDepartment of Agricul-
ture) '‘were now becoming well-organised and a high estandard of
qQuality and uniformity in export dairy produce was gradually
being attained.

The railway from Wellington Ko New Plymouth ahd the
completion of the Main Tprunk route in 1908 greatly assisted rapid
development both in opening up new lend and in providing speedy
refrigerated transport for farm produce between the factories
and the seaboard.

The most striking feature of the multiplication of
cattle numbvers during the period under review is theip achieve-

ment now of complete independence of thehuman population.



INCREASES IN POPULATIORS
in thousands

Year Persons Cattle Dairy Cows
No, index No. __ Index No, e

1896 714 100 1048 100 276 100
1901 788 110 1257 120 372 135
1906 909 127 1811 173 518 188
1911 1025 144 - - 634 230
1912 1053 147 2020 193 656 238
1913 1085 152 - - 678 246

The number of white persons in the colony still showed a
very considerable increase but at a diminishing rate, whereas
cattle numbers (and very particularly, dairy cows) were advancing
at a rapidly increasing ratej between 1896 and 1912-13, the
increase in the white population (52 per cent) was only half that
of the total cattle nunbers, and 1little more than one-third that
of the increase in dairy cows. These trards significantly indi-
cate the growing reljance of New Zealand dairying upon external
markets.

During the early years of the period, conditionsa of
uncertainty within the young industry were reflected in a tendency
towards instability, noticeable more particularly in the numbers
of total cattle than of dairy cows. This can be associated
with the early difficulties of the growth of dairying in the
North Islend and the absence of a settled policy amongst stock-
raisers on the question of breeding beef and/or dairy stock.
Fluctuations in price conditions between beef, butter and cheese
considerably influenced the position also.

Between 1902 and 1907, the considerable progress of dairying
development in Taranaki together with rapidly rising prices (more
pronounced for cheese than for butter) assisted in bringing about
a more steady ahd speedy increase in cattle numbers, dairy cows

increaging at a smoother and faster rate than total cattle.
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The seasons 1907-08 and 1908-09 are noticeable, however, for

an appreciable slackening in the rate of progress brought about by a

considerable actual decline in the total cattle populaticn and a

lecs :ronounced but very important deerease in dairy cows.

Thd season 1907-08 was undoubtedly an exeeptionally un-

favourable one (a severe winter, wet cold spring, summer drought)

and, equally undoubtedly, this fact did assist in the redué¢tion of

cattle numbers; but other factors within the cattle-recaring industry

itself were of primery gmportance.

It is apparent from Graph

that the slackening in the rate of increase of total cattle began

at least as early a8 the 190,4,-05 season, and it is indeed amongst

the replacement stock that the largest decreases are to be found

(Table ).
+ Frerease—or—becrense—
CLASS ]POpulation over Frevious Year. tion in
in 1908#65 | 05-06 06-07 07-08 08-09 1908-09
Bulls 27,992 inor. | iner decr. :itﬁht 30,170
Cows - dairy 498,241 iner. incr decr deor 536,629
Cows -breeding 170,037 93cr. decr. slight | deor 172,016
incr.
Heifers over 2 51,875 inecr. incr. decr. decr 54,988
yrs - daliry '
Heifers over 2 48,211 iner. | iner. | iner. | deer 57,420
yrs - breeding
Cows and heifers 63,496 iner incr, iner. ineor 116,109
for fattening
Heifers under 2yrs
614,406 decr. decr. decr, deor 592,226
Steers " now
Steers over 2 yrs | 262,592 incr incr. iner. decr 313,768
TOTALS 1,736,850 iner, iner. decr. decr. 1,773,326

It must be rememberdd of course, that, while herds of single-

purpose dairy cows were by no means uncommon, yet the great bulk of

cattle in the Colony up to this time waa preponderantly "beefy" in

type and Shorthorn in origin.

It was standard practife therefore

in dairying to rear large numbers of young stock, for steers, heifers,

and culled cows cuuld usually be profitably disposed of ss stores for
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fattening purposes. With, however, high prices for milk and pig
products, it became much more profitable for dairy-farmers to keep
a minimum number of young stock for replacement needs, while selling
as many calves, young cattle and aged cows as possible for slaughter
as '"boned beef" in which a substantial trade had recently been de-
veloped with the English market. In these circumstances, the total
cattle population considerably receded from its previous "peak"
numbers and the policy of slaughtering calves at birth was carried
to such lengths as effectively to reduce the milking population in
the two seasons 1909-08 and 1908-09. This phase was not however
without a permanently advantageous effect upon the dairy cattle breed-
ing industry. The bulk of the milking stock was still of beef
origin, but such a wholesale reduction in national herd size meant
that "beefy" cows were ~ulled first, and, further that a very much
greater degree of care was exercised in the selection of those few
calves it was proposed to recar. Milking capacity was further
emphasised when, later in the period, the "boned beef" trade having
encountered serious marketing difficulties in England, heifer calves
were selected mainly with respect to milk production in their dams,
Moreover, as Buchanan points out ; "Apart from the compe-
tition of chilled beef from Argentina, which did not in fact degin
to be serious till almost the end of the period, the general disad-
vantage of marketing a commodity which suffers so relatively heavily
under freezing had already been recognised, and the appropriate
pastures were being utilised for dairy rather than beef cattle".
The accent from this time onwards throughout the development of
dairy cattle breeding in the Dominion, has been more and more upon
the value of specialised dairy stock: following the recession
in numbdbers during 1907-09 dairy cows increased independently of,
and at a considerably more rapid rate than the total cattle popujla-
tion as a whole, It may be said that this brief phase of retrench-
ment marked the beginning of the modern emphasis upon the dairy cow

per se.



32«

Exports of deiry produce for the period showed a fivefold

increase for butter and an ¢ightfold increase in cheese.

EXPORTS OF DAIRY PRODUCE

{ 000 cwts).

Year Butter Cheese

Quantity Index Quantity Index,
1896 71 100 71 100
-1901 202 285 104 146
1906 320 L51 131 185
1911 302 425 439 618
1912 378 532 577 801
1913 372 524 612 862

The great bulk of the increase in the butter export occurred
during the first ten years of the period while movement in the export
of cheese did not become spectacular until the last cight years of
the period. The (relatively) highly developed state of the Taranaki
district with its network of improved cosmmmnications and numerous
dairy factories, together with the opposition to farm-separation,
and the important factor ot better prices for cheese than for butter,
contributed to this significant change in the character of the export
trade.

The main point i1s that bulk exports of butter and cheese
combined increased by well over 523 per cent between 1896 and 1913}
the white population increasing considerably throughout, the gross
output of butter and cheese together advanced by 570 per cent over
the same period. This gre:ter bulk output of produce was achieved
through closer settlement (a greater number of dairy farms), extended
area of dairying land, larger herds (as the milking-machine became
more common), and, ultimately, through a very largerly increased
dairy cow population.

The expansion of the time was therefore extensive rather
than intensive; but, nevertheless, output per cow showed an important

increase during the latter part of the period.



(IN MILK AND DRY), 1900-191k, = @
Season Product®on per Cow
1900~1 123,17
1901-2 127.20
1902-3 123.48 Average:
1903-4 130,34 126.21bs
19045 127.83
1905-6 124. 74
1908-7 124.79
1907-8 127,66
1908-9 139.25
1909-10 148.45
1910-11 139.46 STELAL)
1911-12 140, 10 145.7 1bs
1912-13 150.78
1913-14 156.52

It is apparent that in the eight years up to and including the
season 1907-8, output per cow remained practically stationery; for
the following s8ix years it showed a significant and progressive in-
crease, amounting (as anaverage) to practically 20 1lbs butterfat.)
Some of the more important factors contributing towards this condi-
tion kave been already considered :

S A reduction in the actual numbers of beef-type

animals used as milking stock.
2. A more careful selection of replacement s tock.
3. With the very much lessened emphasis upon beef-
production, a ttention to specialised dairy stock,
and the emergence of dairying as a specialised
farming system in 1itself.
In consequence of this gradual change in dairy farming policy,

three further factors came to be of importanoce:
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1. Better feeding and msnagement of dairy stock.
2. Herd-testing and herd-building.

53C Stock importations and the formation of breed
associations.

These points will be fully treated at a later stage in this
work but 1t may be said here that it was during the pre-War phase that
these characteristics of modern dairying practice had their beginnings.

Before 1907-08, when large numbers of cattle were raised as
stores in dairying areas, the feeding and management of dairy cattle
was, generally speaking, inadequate fof the needs of maxismum produc-
tion. The winter feeding of dairy cows and the care of growing
stock, despite frequent emphasis on the point by Agricultural Instruc-
tors and progressive dairymen, was neglected on many farms. With the
increasing use of more specialised dairy cattle, however, towards the
end of the period the general standard of feeding asnd management, in
the important dairying districts at least, showed a gradual improvement.
This was doubtless an important factor also in the increase in per cow
production of the late pre-war years.

Undoudbtedly ror.many years progressive dairymen had been acocus-
tomed, to a greater or lesser extent, to cull their milking herds on the
basis of "estimated" or "observed" amount of milk yield of individual
cows and, since payment was made at first upon weight of milk, to breed
their future milking etock as far as possible from cows believed to be
giving the greatest quantity. Such methods could be accurate, even
on a basis of relative milk ylelds, only within wide limits. wWith
the adoption of Babcock testing snd the payment for milk according to
quality as well as quantity, the emphasis in breeding was transferred
to butterfat production. The first cow-tesing experiments in the
Colony had been carried out in the Waikato as early as 1896, btut,
while systematic¢ herd testing was inaugurated at Weraroa State Farm
in 1904=5 and later privately in the Manawatu(1905-6) and at Warea
(1906-7}, it was not until the 21st August 1910 that the Dgiry Division

organised the Dglefield cow-testing association, Wairarapa. A
total of 815 cows was so tested in the first season but the idea spread
rapidly to Taranaki, Waikato, North Auckland, Otago and Centerbury, so

that 25,000 cows were under test in the 1913-14 season, The value
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of this early herd-testing lay not only in its immediate benefits

to farmers actively participating but was due also to the education-
al influence of the movement upon dairy farming economy generally.
Through herd testing, then, emphasis was laid upon the importance

of scientific breeding and culling, as well as improved feeding and
management in balanced and progressive dairying practice.

The formation during this period of associations to govern
the registrations and general welfare of the four principal breeds of
dairy cattle is witness also to the increasing importance being at-
tached to specialised dairy stock, The New Zealand Jersey Cattle
Breeders' Associétion (1902) 1ssued 1its first herd-book in 1903;
the New Zealand Ayrshi;e Cattle breeders' Association (1909) in 1910;
the New Zealand Holstein-Fpiesian Associatbon (1910) 1in 1911; the
New Zealand Milking Shorthorn Association (1913) in 1915; the New
Zealand Shorthorn Cattle Breeders' Association was formed in 1914 but
ghorthorn herd books had been published more or less continuwously
since the Whitmore Merd Book of 18663 moreover purebred Ayrshire,
Jersey and Dutch Friesian cattle had previously been registered in
the New Zealand Herd Book of which Volume I was issued in 1886 by
the Cgnterbury Agricultural and Pastoral Association. The first
Red Poll cattle came tothe Colony in 1898. The period was gharae-
tised throughout by extensive importations of blood stock, particu-
larly of the dairy breeds, from England, S8cotland, Jersey Island,
the United States, Canada and Australia. The Department of Agri-
culture was active in stressing the importance of purebred sires
from a good milking strain as being the most repid methodt%gtﬁggyav-
ing the productivity of grade stock. Cortificate-of-record /of
selected individual registered purebred cows was inaugurated in
1912 by the Dairy Division in co-operation with the Jersey and
Holstein-Friesian Associations. Known for many years as "Semi-
Official" testing, the system assisted greatly in emphasising the
need for recorded butterfat production figures in pedigree dairy
cattle breeding. Apart from maintaining tested herds of 8hort-
horn and Dutch Friesian cattle at some of the Experimental Farms
for the purpose of supplying reliable sires to the industry, the

Department in 1904 imported from Ireland eight head of Dexter-
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Eerry cattle. This interesting development failed however to appeal
to dairymen and the herd was dispersed in 1916. It is clear that with
the emphasis upon specialised dairy stock and with the advocacy of the
use of purebred sires in grade herds, the industry generally greatly
benefited from the formation of the breed societies and the consequent
stimalus to the importation of superior stock, and that a new attitude
towards dairy cattle breeding had developed.

‘ In recapitulating the general ndture of the multiplication of
stock numbers in the period 1896-1913 it is evident that the "phase of
steady expansion" saw a number of significant and far-reaching changes
in thediry industry. Continuously rising prices for butter and
cheese accelerated development throughout; the North Island deairying
districts began their rise to prominence in the order - Taranaki,
Wellington, Waikato, North Auckland, Basy of glenty - under the in-
fluence of a population drift from the South Island; scientifie
advan¢es inthe organisation of the industry - in production, proces-
sing, grading and marketing - facilitated expansion; improved
communicatione and internal transport facilities assisted in the
development of formerly isolated areas of land; state assitance
speeded up the rate of land settlement and encduraged closer aettle-
ment ; the total cattle and dairy cow peopulations increased by 93
per cent, and 138 per cent respectively; gost important of all, a
significant change in the nature of the cattle industry was refledted
in the gradual emergenec towards the end of the period of specialised

dairy farming as an important branch of the pastoral industry.

iii - The Phase of War~-Time Expansion.
The active war years cover the five seasons 1914-15 to 1918-19

and mark in reality a continuance of the "phase of steady expansion"
as modified by the all-pervading influences of the time. In time of
war, an ehhanced value attaches to immediately utilisable primery
products, both for army food purposes and for beleaguered populatiens.
Hence, following the easing of initial doubts ragarding the safety of
transport to the United Kingdom, it became apparent that for the dur-
ation of the war at least, an era of unparalleled high priceces for

produce lay ahdad of the New Zealand primary industries.
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The menner in which high prices (and other factors) affected
the rate of increase of the cattle and dairycow populations is evident

from the following table,

N SE OF POPULATI

Year chggnn Index Total cattle Index Daias Cows Index
1912 1053 2020 656

1913 1085 - 678

1914 1096 - 704

1915 1103 100 2320* 100 725 100

1916 1101 2,17 750

1917 1098 2575 77

1918 1108 2869 793

1919 1177 107 3035 131 826 114

| * Estimate

The rapid gmerease in dairy cows which might reasonably have
been expected to coccur under the abnermally favourable prigce condi-
tions for export butter and cheese, did not in fact eventuate; dairy
cow numbers, actually, rose at the same smooth steady rate already
noted as characteristic of the latter years of the pre-War phase.
Total cattle, on the other hand, increased by more than 700,000 head
over the five seasons; though the increase showed considerable
fluectuation, the average rate was more than double that of the dairy
cow population. In view of the favourable conditions for rapid ex-
pansion in dairy cow numbers shown in the latter pre-war years, this
anomaly is of particular interest. An explanation may be sought
in (1) the white population figures over the war years, and (ii) the
export figures for certain commodities over the same period.

Vicissitudes of the War were responsible for the fluctuations
in the rate of increase of the white population, for more than 10 per
cent (over 110,000 persons) of the 1914 population left New Zealand
for service overseas. The consequence was that all phases of indus-
try were disrupted by an acute labour shortage, and dairying, with

its high labour requirements, suffered particularly severely. The
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The milking -machine,while growing steadily in importance, had not
yet progressed in numbers and efficiency adequately to deal with the
position and dairymen were working short-handed. Nevertheleas,
largely as a result of war conditions, the number of mechines in
use amounted to 7,500 plants in the 1918-19 season, nearly 50 per
cent of the dairy cow population being milked by this means. Labour
shortage,then, was of prime importance in restricting dairying to a
condition of relatively slow progresas.

From the export figures for butter, cheese, and frozen beef
an explanation is apparent for the great increase noted in the total

cattle population.

c ORTS, 1914-191
m-%_;{ 29141919

cwWis).

Year Butter Cheese Froszen Beef
1914 395 782 326
1915 417 792 716
1916 398 863 750
1917 356 772 1009
1918 316 985 883

1919 430 991 805

Exports of butter remeined prectically stationery throughouts
cheese continued to dominate the éxport market in dairy produdo, but
incfeased by only 27 per cent between 1914 and 1919. Buth the @&
ports of frozen beef which, owing partly to serious competition from
the South American chilled product and partly to the rapid develop-
ment ofdairying, had shown a declining tendency since 1911, rose
under the stress of war conditions to a total for 1917 of more thamn
one million hundred-weights, a figure that remains a record,

It may be emphasised that, in a period of war, beef and to
a lesser extent cheese are of considerably greater importance to an
army than butter. Moreover, the position was exaggerated, by the
shortage of competent workers in the Dominion, through a lesser
labour demand in be#f production as compared with that in milk pro-
duction.

The labour shortage alsogave a great impetus to the spread
of the pradtice of home separation, ocnce the problem of "fishy"
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flavour in butter had been solved. The figures available extend
only to 1915-16 but considerable progress is seen to have been made

during the five year period.

SCREAD OF HOME SEPARATION

No. of Separators 1910-11 12;§-L§
At home 2418 11079
A4 butterfactories 850 770

Butterfat separated:
At home 5.6 m. 1bd 24.5 m. 1bs

At butterctories 4it,l m, 1@ 29.7 wm, 1lbs

It can be assumed that by the end of the War, home separ-
ation was becoming a dominant feature on farms supplying butter-
factories: 1n the season 1918-19 there were 24,736 separators on
farma, nearly 71 per cent of the total suppliers to factories being
80 equipped. Although the production of butter did not become of
overwhelming importance until several years after the conclusion
of the war, the movement towards home separation is to be assecia-
ted largely with the rise to prominence during the latter war years
of the Auckland dairying districts where, owing to transport con-
ditions, butter was a more appropriate product than cheese.

During the War years a shkow extension occurred in the area
of land in cultivation from 16.2 million acres (1911) to 17.6
million acres in 1919; but there was a definitely less thorongh
working of the cultivated area brought about through the depleted
labour force. The area of land in occupation reached in 1918 a
total of 43 million acres, the apparent economic maximum.

High and rising prices for produce during the VWar phase b
brought about conditions of great prosperity within the Deminion
but rising prices also brought in their train rising costs of pro-
duction and rising costs of living. Moreover, since "land is
simply an ugent of production and its true value at any moment is
the capitalised value of 1ts net productivity", rising pricee for
produce were capitalised into rising prices for land and the post~
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war land boom had its beginnings during these prosperous latter years

of the war.

(iv) 19191934 - The Phase of "intense " Expansion.

The phase of "intense" expansion may be summed up as a period
of pnhenomenal advances in all sections of the dairying organisation
advances which were facilitated and adcelerated by a rapid and wide-

spread change from methods of farming on the gxtensive system to a
new dairying economy based on a progressive intensification in methods

of land utilisation.
Huge increases occurred in all departments of the industry.

| Fprom the seaaon 1919-20 to that of 1933~34, the number of dairy cows
was more than doubled and the total cattle population inereased by
40 per cent; butterfat production increased threefold, butter out-
put by 450 per cent, and cheese output by 70 per cent; the numbers
of dairy-factory suppliers and of rarm-separators were more than
doubled; the number of milkin - plants and the number of cows machine-
milked both increased threefold. Yet the area of land in sown graseet
increased by ondy 6 per cent, and the area in field crops declined by
11 per cent. Clearly the production from grasslands was huglly inten-
sified.

The effects of the Great War upon the dairy industry, inelud-
ing not only the bensfits of greatly increased prices and an apparentl)
unlimited demand for produce but also the disadvantages of highly
inflated production costs, depleted labour force and difficulties of
ovefseaa transport and shipping space, did not all immediately disa-
ppear with the cessation of héstilities. On the contrary, while
problems in regard to labour supply end transport facilites were
largely solved, the havoc wrought by soaring oroduce prices upon land
values and production costs has remained to the present time.

In the early post-War period of inflation with colossdl prices
for primary produce, particularly for butter, and a state land ssttle~
ment policy for returned soldiers, there was furious speculation in
lend, on the (false) assumption that prices for dairy produce, having

followed an ever-rising scale for more than twenty ysars, wuld
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eontinue to rise. With the economic depression of 1921-32,
it becams plain that only increased production and reduced costs
would restore a measure of order to the industry, Intensifica~
tion of production was begun originally as & movement to offaet
War inf ' uences;with the recovery of prices it became an end in
itself and & vital factor in the development of dairying as a
major industrizl enterprisc. "A new ere of lsnd utilisation
set in, and dairy-farn management changed rapidly from gxtensive
graes utilisation, supplemented with root orope, to intensive
pasture utilisation through the use of artfficial fertilisers as
a top-dressing, subdivisiun of paddockas, and the conservation of
surplus grass in the form of hay and silage", Not only was
carrying capacity greatly increased but, particularly in the Auck-
land "rovince where rsinfall and topography were suitable, the
application of cheap fertilisers and the adopticn of adyanced
methods of pesture menagement made possible a large extension in
the area of cultivated land upon which dairying could now profite
ably be practised. Though t he great expanaion in dutter pro-
duction which began with the season 1919=-1920 is partly to be
associasted with a swing-over to butter ) roduction on the part
of nany cheese factories in Taranaki, in respose to differential
price movemsnts more in favour of butter than of cheese, it was
more direotly due to the rapid rise teo importance of theese Auck-

lund dairying districts where, owing to the reletively poor

transport conditions and long distances to be traversed, butter
became a more appropriate product than cheese. A8 & result of
these forces, the fsctory production of butter, after a long
period of stagnation, e xceeded that of cheese in the season
1922-1923 and with dbut minor rluctuations has increasingly
greatly overshedowed cheese Hroduction ever since,

The period from the close of the short first post=war
depression (1921-22) to the beginning of the lons second poste
war depression (1931-1935) was a time of considereble prosperity
for dadyy farmers: although prices showed an erratic but per—
sistent decline over the whole period, production 80 hugely

advanced that fsrm incoms ehowed a progressive inCreas® also
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It was under these conditions that the profoundly significant trend
of "intense expansion" took place, In response to a new and im-
portant emphasis upon the feeding and management of dairy stock, a
high degree of intensification in pasture management was developed.
This took the form of "improved pasture associations and the use of
proved strains of grasses and clovers' , closar subdivision of farms,
greater attention to pasture cultivation, rationalised totationml
grazing, and conservation of surplus pasture growth, These manage-
ment factors, combined with the discriminate use of artificial fer-
tilisers, ...... enabled farmers to bring their good pasture-land
to a higher state of efficiency, and to bring portions or the whole
of previously undeveloped areas of their farms into a state of im-
proved productivity".

A further significant feature of the movement towards greater
dependenée upon grasslands and greatly intensified production there-
from was the suddenness with which it occurred. Although there was
increasingly abundant evidence both before and during the war that
grasslands could be made to play a much more prominent and important
part than hitherto in the feeding and management of dairy stock, it
was the severe price-recession of the early 'twenties, which, in em-
phasising the unwidldy nature of production costs, accelerated the
development of greater efficiency in dairy-farm management. More-
over the movement, while it applied more to the naturally more suit-
able dairying arcas of the North than to the less favourably situated

airying districts of the South Island, occurred nevertheless on a
very wide scale and speedily became characteristic of the national
dairying economy.

The multiplication of dairy cattle numbers under the
stimulus of these new forces in development, took placé with phenom-
enal rapidity, but it is evident that the rate of increase was by

no means uniform throughout the period under review.
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INCREASES TN POPULATIONS

(thousands)
Iear No. erao§nd°x No?tal Caﬁii:x No.D 1 %niox
1919-20 1208 100 3102 100 893 100
1920-21 1240 103 3139 101 1005 113
1921-22 1265 105 3323 107 1137 127
1922-23 1289 107 3,81 112 1249 w0
1923-24 1316 109 3563 115 1313 7
1924=-25 1346 111 3504 113 1323 1,8
1925-26 1365 113 3452 111 1304 146
1926-27 1385 115 3258 105 1303 w36
1927-28 1400 116 3274 106 1352 151
1928-29 1417 117 346 111 1371 154
1929-30 1436 119 3770 122 141 161
1930-31 1450 120 LO81 132 1602 179
1931-32 1460 121 Lo72 131 1702 191
1932-33 1470 122 4192 135 1846 207
1933-34 1479 123 L301 139 1933 216
It 18 apparent from this table and from Graph that pro-

greas occurred in three well-defined phases. In the first, ending with
the season 1923-24, the dairy cow population increased by rearly 50 per
cent in five years. Ruge annual increments of from 64,000 cowa (1923-
24) to 132,000 cows (in 1921-22) were added to the total herds, the
total net actual gain being more than 4LOO,000 head, one of the most
rapid advances in the history of the ihduatry. The developmsnt was
so rapid, however, that replacement stock was not available in suffi-
cient numbers to meet the sudden heavy demand, and expansion was attain-
ed more through retention in the herds of aged cows and low prodﬁcerl
that normally would have been culled, rather than by the addition of
young dairy stock. It 18 also very probable that in soge herds beef
cows were diverted to dairy purposes. Butterfat production was in-
creased by 70 per cent in the five-year period but the average produc-
tive merit of the cattle cannot be said to have increased correspond-

ingly, except in so far as the improved feeding conditions consequent
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upon more efficient farm practice assisted in raising per cow butter-
fat production.

This expansion was inttially dictated by economic forces:
first, in the endeavour to take maximum advantage of the Imperial
Government's offer to purchase the 1920-21 butter output of the
Dominion at a record price (280 shillings her hundredweight);
secondly, in the expectation by farmers that s imflarly high prices
for produce would be likely to prevail for some lengthy period;
thirdly, with the collapse of prices in the season 1921-22, in
desparate attempts to reduce costs by increasing gross production.
It became very evident as a result of this price recession that
the economic position of the industry was unsound. The long
period of rising prices had operated in the capitalisation of farm
lands at values greatly in excess of their existing earning capacity
80 that when prices fell measures were sought that would increase
farming efficiency and reduce the disharmony between costs and re-
turns. The trand towards intensification of preduction from
grasslands was thus initiated, and other developments indicative
of a gradual reaction against traditional policies of laisser-
faire, came into being ~ notably, the introduction of Group Herd
Testing (1922) and the establisheeht of the Dairy Produce Export
Control Board (1923).

Dﬁring the second phase, embracing the seasons 1924-25,
to 1929-30, dairy cow numbers showed a declining tendency for the
initial three years but, slowly gaining momentum, the upward
movement recommenced in 1927-28. The stationary period from
1924 to 1927 was a time of stock-taking and consolidation in the
industry, reflecting the epectacular but unsound expansion of the
early years of the decade. More young stock wak gradually
becoming available for replacement purposes in dairy herds, and
it was now possible to dispose of the large numbers of aged, low-
producing and beef-type cows the retention of which in the total

milking stocks of the Dominion had contributed largely to the
stability of the industry during the criticdl period of its
changeever to more rationalised production.methods. But such
stock remained a potentially heavy liability so that & period of

severe culling ensued and, although total dairy c ow numbers remained
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relatively constant, the composition of the national herds was
considerably altered. At the same time the value of herd-
testing was becoming more widely recognised, principles in the
utllisation of artificial fertilisers for increasing production
from grass lands were being mors carefully followed and farming
efficiency generally was greatly advanced, with the result that
average per cow butterfat production showed a further substantial
improvement.

The resumption of the upward trend in dairy cow numbers
began in the 1927-28 season as a resultant of the naturally en-
hanced carrying capacity of dairying lands consequent upon greater
amounts of more ndtritive feed becoming available as efficeciency in
the growth and utilisation of high producing pastures was improved.
There was a need for greater numbers of stock merely to take advan-
tage of the greatly improved feed position. In addition, the
'twenties were, generally spesaking, & phase of very buoyent though
erratic returns to producers, and prices, though showing a slight
declining tendency on the average, were nevertheless sufficiently
high to provide, in conjunction with increased output, a greatly
augmented farm income. l,and values therefore again rose in sym-
pathy and a further aim of the stocking position was a conseéious
endeavour on the part of farmers to improve net returns by a reduc-
tion in unit costs through increased gross production. The
latter objective became the guiding force in expansion when the
season 1929-30 closed with an average factory pesy-out of 16.3
pence per pound of butterfat, heralding a long period of severe
financial stringency in other industries as well as in dairying.

In general, the phase of development in 192 to 1930 was
a time of great proeperity in dairying, and important advances in
all phases of production were attaimred. The total dairy cow popu-
lation increased by only 9 per cen$ but the gross output of butter-
fat rose by 30 per cent to a (then record total of 314 million
pounds in 1929-30. Average butterfat production per cow in-
creased by 20 per cent from 182 pounds in 1924-25 to 218 pounds
in 1929-30. This was no doubt due to improvements in breed-

ing as well as in feeding, for the Group Herd Testing movement.
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greatly extended its scope and influence during this period, and the
record total of cows tested in 1930 (20 per cent) has net since been
exceeded. At the same time the total area of grassland tOp-dessed
was practically doubled, and greatly increased acreages were cut fhp
hay and silage. \

During the third phase, the upward trend of the dairy cow
population which had steadily been gaining in momentum since the ‘
1927-28 season attained record proportions, involving the addition ?f
a total of approximately 500,000 cows to the national dairy herds in
the space of the four seasons 1930-31 to 1933-34. The movement
directly reflected the improvements achieved in farming efficiency
during the preceding decade but was precipitated by the drastic fall
in prices for primary produce as a result of the world-wide financial
crists. Whereas in the eleven seasons from 1920 to 1930 dairy cow
numbers rose by 550,000 largely in response to increased efficiency
in farm practice, in the four seasons 1930 to 1934 they increased by
a further 500,000 as a result of economic conditions. The w lume
ougput of butterfat greatly increased also but not sufficiently to
balance the catastrophic fall in prices, with the consequené¢e that
gross farming income was greatly reduced, and the economic stability
of the industry gravely threatened.

The following table of index numbers for prices, dairy

cows and total butterfat produced illustrates the general position.

(Average of the seasons 1923-24 to 1926-27 inclusive, equals 100).

Average Dgiry Total
Season Pay-out ~Cows Fat
1927-28 109 103 110
1928-29 120 105 120
1929-30 98 110 130
1930-31 70 122 134
1931-32 67 130 141
1932-33 54 141 165
1933-34 55 X477 177

The unprecedented collapse in export values for butter and
gheese was the culminating point in the period of economic instab-

111ty which had obtained in the world markets since the close of
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the Wgr. The British Market, which remained until recently the
only free market in the world, bvecame overwhelined with supplies of
surplus produce, partiaularly butter, from European msuntries pursuing
policies of na;ional self-sufficiency through igport tarififs and quotas
and export subsidies, and from overseas countries such as Australia and
New Zealand where expansion in production wae a natursl phase of de-
velopment. Prices for butter and cheese on the British market slumped
iy conseguence.

Prices for meat and wool had fallen even before the severe
decline in dairy produce values and many sheep-farmers Wither enlarged
existing dairy herds or established new ones, and farmers with even
two or three cows normally uscd solely for supnlying household meeds,
began sending cream to butter-factories. The number of suppliers
to dairy factories increased by nearly 30 per cent between 1929 and
1934, Moreover, when such herds on mixed farms were established or
enlarged, it wes usuelly by the addition of beef-type or inferior
dairy-type animals. It is egtimated that "possibly some 5¢¢,000
beef cows were utilised as dairy cows at some time Jduring the de-
pression yeara". Thus, althcugh the true deiry farms in the
Dominion 414 a chieve phenomenal advanceg& in butterfat output and in
carrying capagity, it was also considerably due to increased dairy-
ing on mixed farm holdings that the national milking cow population
and the Dominion production of butterfat were s0o greatly increased

at this time.

nl the true dairy farms, herd size was considerably enlarged

but again young dairy stock was not available in sufficient numbers to
meet the abnormal demand. The practice of deferred culling was
again resorted to, and"it 1s estimated that roughly 200,000 dairy

cows were represeénted by the aggregate of deferred culling during

the five years 1929-1933". 0ld cows and inferior milking animals
were retained in the herds in the sbsence of sufficient numbers of
young stock, but as the need for expansion continued, larger numbers
of replacement heifers were reared.

Every effort was made to stimulate production and to reduce
costs. The factory production of butter increased by Lo per cent

and of cheese by 20 per cent in the fife seasons from 1929 to 1934.
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Dalry cow numbers advanced 35 per cent. The number of milking
machines in use increased by 3 per cent and the percentage of
cows milked by machinery rose from 71 per cent in 1929-30 to 74
per cent in 1933-34. Government subsidies available in respect
to herd-testing and fertilisers for top-dressing were not able to
prevent a decline in the proportion of cows tested and a sharp
reduction in the area of grassland top-aressed owing to the severe
shrinkage in farming income. The average butterfat production
estimated for all cows remesined practically stationary throughout.

In the endeavour to exploit all possible avenues of ppo-
duction, slabghterings of bobby calves rose considerably and supplus
dairy by-products began to be more widely used in pig-preoduction.

Moreover, with the diversion of increasing proportions of the gross
output of milk to butter manufacture, larger volumes of skim-milk
became available on farms, and from 1929-~30 onwards greatly increased
numbers of pigs were raised and breeding-sows advanced by 60 per
cent in the five seasons.

As a result of the declining prices for primary produce,
Government assistance to the farming industries wes made available,
with the object of increasing net returns to producers. The
Mortgagors and Tenants Rplief Act (1931, etc,), the National Expen-
diture Adjustment Act (1932) and the Rural Mortagors Final Adjust-
ment Act (1934035) made provision for reductions in salaries and
wages, declared a mortgage moratorium, effected reductions in in-
terest rates and introduced a aystem of conversion of mortggges
under a Court of Review. While these various measures were de-
signed to effect cost reductions to farmers, attempts, were made
to increase returns by depreciating exchange on sterling 10 per
cent in 1930-32 and 25 per cent in 1933. Subsidies on artificial
fertilisers and on freight rates, exemption of farm requisites
from sales tax and assistance from unemployment funds were also
made available.

Prices continued to decline and for the seasons 1932-33
and 1933-34, the average pgy-out per pound of butterfat for all
dairy factores was approximately 9 pemce, at which figure the dis-
proportion between costs and returns was such that the industry as

a whole found itself unable to meet commitments. The grave menace
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to national economic stability of an insolvent dairy industry led to
the appointment by the Government of a Royal Commission which commen-
ced its duties on the 9th May 1934. The commiseion, in its report,
presented in October 1934, concluded that the condition of the industry
was such that "unless early and effective measures (were) taken, the
result (would) be a general breakdown of the finane¢ial relations of
mortgagors and mortgagees in the Dominion and consequently it (would)
become difficult, probably impossible for New Zealand to meet in full
its overseas interest charges", As a result of its full investiga-
tions into all phases of dairying, the Commission recommended that the
industry should be reconstructed through an immediate rationalisation
of the mortgage system; the provision at low interest rates of credit
for improving quality of produce and efficiency in production and
manufacture ; a comprehensive attack on animal disease; the reoggan-
isation of farm and factory instruction, research work and herd
testing on a sound basis; cost reductiong by improved marketing
methods. As a result of the Commission's recommendations, an
Executive Commission of Agriculture was established to deal with the
wider aspects of farm production and merketing and to co-ordinate

the activities of the various Produce Boards, the Dairy Board was
reconstituted with wider powers, and a Mortgage Corporation (now

the State Advances Corporation) was founded to provide long-term
credit and further mortgage relief.

The most striking features of the phase of intense expan-
sion in the development of dairy cattle breeding in New Zealand are,
first, the phenomenal rate of increase in numbers of dairy cows
during the period, second the rapidity with which a high state of
efficiency in intensive grassland farming was developed, and, thirad,
the extreme lmportance of the influence of price-level upon %he
economic etability of the industry.

Economic stiemli in the form of fluctuating prices for pro-
duce have been guiding forces in the devélopment of the industry
during this period and others. It was primarily the recorda price
for butter in the immediate post-war years that precipitated the
rapid multiplication of dairy cow numbers and equally well was it

the collapse of prices in the 1921-22 season that accelecrated the
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increase and facilitated the rapid evolution of & system of intensive
farming on a grassleands basis. The continued bowysncy of produce
prices encouraged further improvements in farming efficiency and it
became essential to milk grester numbers of stock in order to derive
the maxirmim economic advantage of the superior husbandry conditions
now available., Progressive advances were made in both mass output
and efficiency of organisation and scientific asesistance became
available to production and manufacture through state extension
services.

It was a phase of almost continuous snnual increases in
gross income from dairying, despite a slight tendency towards de-
clining unit prices, but productiorn costs (and particularly land
selling values) rose correspondingly. When, therefore, export
values fell catastrophically in the early 'thirties, the intracta-
bility of farm costs led to a state of extreme economic distress in
dairying and in the other primsry industries also, Measures taken
in attempts to alleviate thess conditions included in the first place
a natural movement on the part of farmers to reduce mnit costs by
increasing grosa production. Heavy anmial additions to the national
dgiry cow nopulation fallowsd accordingly. It became c¢lear, how-
ever, that, despite legislative rmessures aiming directly and indir-
ectly at cost recution, further sction would be necessary if interest
charges on inflated land values were required to be met in full.

As a result of representations to the Government, a Royal Commission
was appointed to inguire into conditions in the dairy industry. Many

of the recommendations of the Comuission were givenlimmediato etatutory
authority and at the close of this period of unparalleled expansion,

a thorough reorganisation of the industry along constructive lines

seemed assured.

(») 1 - _THi PHASE OF CONSOLUDATIO
This period, a time of consolidation in the d airy industry,
is a direct resultant and ineviteble consequence of the spectacular
advances of the preceding expansionist phase. Five production
seasons have now passed, embracing the aftermath of and recovery

from financial depression including, for the past three seasons, an

era of rising returns to producers ugder a S;ate-administered system
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of produce- purchase at fixed prices., The average seasonal dairy
factory payoit per pould of butterfat supplieg has been, for the
period under review, approximately 20 per cent higher than that

for the preceding five-year period. Despite substantial reduc-
tions in dairy cow numbers since the 1934-35 season and in gross
output of butterfat for the past two seasons, the groaé income

from dairying has exeeeded pre-depreassion levels. Increased
farming efficlency developed during the years of economic distress
has been partially consolidated, becoming BRn essential feature of
the national dairy economy. But the position has been arrived at
where advancement has occurred so rapidly in some other departments
of the industrial organisation that progress towards efficiency in
farm production generally has been relatively slow.

In the train of rising prices for dairy produce, but accen-
tuated by conditions of buoyant prosperity in the country generally,
costs of production have pursued an upward trend and the problem of
cost reduction has againbbecome a universal objective, The neces-
gity to reduce costs to a minimum compatible with high production
has given a fresh impetus to the attainment of farming efficiency
and increasing reliance has been placed upon pastures as the main
or sole feed for dairy stock. A properly balanced grass-farming
economy which will »rovide ample supplies of nutritious feed at all
times of the yesr has yet to be perfected, however, in many instan-
ces. Notwithstanding the fact that many dairy cows are not fed to
the 1imit of their heriditary needs for production, there is some
evidence that considerable attention requires to be devoted to
breeding as well as to feeding and management pr complete farming
efficiency is to be achieved, and production costs reduced by the
method of increasing farmoutput.

Developments towards increased general farming efficiency
during the period of intense expansion have been consolidated dur-
ing the years under review, and, far from heralding a decline in the
importance of dairying rather have precipitated a new era which may
well lead to a thorough reorganisation and eventusl comgete ration-

alisation of all phases of dairy-farming production.
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Deiry cow numbcrs reached a peak in the season 1934-3%,
totalling 1,952,094 head, from which figure they have since de-
crefged by almost 100,000 to a total of 1,853,713 at 31st January
1939. It 1e very probable, however, that the recession in true
milking stock is more apparent then real, that such reduction as
hae occurred ie merely temporary and & natursl resultaat of forced
expansion during the years of financial depression, &nd that the
greater proportiun of the decline is represented by retrenchment
in dairying on sheep &nd :2ixed faras.

On true dalry fuaras, many herds had besn enlarged, Aduring
the depres. ion period, by s process of retaining aged cows and low
producere until such tiue as aufficient younr stock became availe
able to meet replacement needs. Expansion however steadily
continued and slaughterings of bobby calves were greatly inoreased
also as 8 means of proelding additional income, 8o that it was not
posaible in ~meny cases to desist from the policy of deferred culling
until prices for produce should have improved. However, when
orices finally did begin to rise, culling rem:ined relatively res-
tricted dbecause the supply of young dairy stock was not only
inadequate to meet the abnormally high replacement requirements orf
the greatly increased population, but also was being utilised <o an
apprecisble extent in the Hrovision of younzg animals of the heavier
breeds for the rapidly advancing chilled beef trade. Heras
therefore declined in size. Often, too, where dairy-farmers in
suitable districts had embarked upon faut lamb reaising as an ad-
Junct to deirying during the depression, herds were reduced on
account of difficulties in securins sultabile replacement stock or
because of labour troubles, and sheep husbandry was constituted a
larger psrt of the farm enterprise. It is probeblec aleo that
with the recent revivul of . rices, some dairymen heave now ventured
to meke permsnent reducticiis in herd size with the obJject of paying
more attention to the feed requirements of individusl high produp-
ing covg. Uncuesti.nnbly, meny farms were considerably over-
stocked in depression years and 1t is very likely that reduction
in herd size by Jjudicious culling has vecn reflected in higher herd

average production end maintenance of total output of butterfat.
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With the improvement in prices for meat and wool, many

dairy herds established or enlarged on sheep and mixed sheep

and dalry farms for the purpose of augmenting farm income dur-

ing the depression ycars, have been either dispersed or substsn-

tially reduced.

An estimated total of 50,000 beef cows was

temporarily impressed for dairy purposes on such farms and the

greater part of these has now reverted to bveef production in

consequence of the rapidly increasing importance of the chilled

beef trade.

Difficulties in securing adequate supplies of

suitable labour and the disinclination of many sheep-owners for

the routine of dairy&farm work have no doubt salso contributed to

the position.

It can reasonably be said of the decrease in the dairy cow

population that it has occurred less on the permanentiy dairy

farms than on holdings where dairying was temporarily adopted as

a means of offsetting depressed prices for other produce.
result is an actual net gain to the industry rather than an indi-

cation that dairying 1s on the decline.

The

Herds of indifferent

milking stock & mixed farms have largely been eliminated from

the industry, and the recession in cow numbers on dairy farms 1is

symptomatic of a pronounced movement designed to consolidate. ad-

vances achieved during the depression period and to increase

efficiency in oroduction generally.

The following table,

covering the last ten production

seasons illustrates essential differences between the five-year

period of phenomenal expansion under the =timulus of sharply

falling prices,

a ateadily rising price-level.

and the last five seasons of consolidation under

BUTTERFAT OUTPUT

SEASON DAIRY COWS DAIRYING INCOME

o, (00C Index M, 1bs Index gba;m. inﬁei Z‘
132%:§o 1230 100 31y 100 L. 4 100 43
1930-31 1602 111 322 103 17.9 73 L2
1931-32 1702 118 340 108 17.4 71 45
1932-33 1846 128 397 127 16.5 68 Lu
1933-34 1933 13y L27 136 17.8 73 37
1934-35 1952 136 L10 131 18.3 75 40
1935-36 1952 136 L25 135 23.9 98 41
1936-37 1936 135 Ly2 141 27.5 113 39
1937-38 1873 130 L20 134 28.9 118 43
1938-39 1854 129 376 120 - - .

ross dairying income ds percentage of the Gross Farming Income.

ig-production are not included in Dairying Income.

Reteras from
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Despite the reduction of 5 per cent in dairy cow numbers
over the past five years, the population for last season (1938-39)
was still 30 per cent higher than that et the commencement of the
depression. And, although total tdtterfat production for last
season showed a decline of 15 per cent from the peak figure of 4i2
million pounds in 1936-37, it yet represented an increase of 20 per
cent on the pre-depression return of 314 million pounds in 1930.
Moreover, the wide margin in the bulk output of butterfat between
the seasons 1936-37 and 1938-39 was due more to dirfepences in
climatic conditions affecting the feed position than to difference
in the number of cows milked. The gross income from dairying for
last season is likely to exceed that of the year 1929-30, although,
in view of the lesser butterfat production and ovnly slightly increased
pay-out, it may not represent any increase on the figure for 1937-38.

The phenomenal slump in average butterfat production per @oy
from t he record level of 229 pounds in 1936-37 to 203 pounds in 1938-39
provides a very strkking indication of the extreme susceptibility of
New Zealand deiry production to climatic conditions. An increasing
reliance upon production from grasslands has been a feature of dairy-
ing in the Doginion for a period of some twenty years, but the trend Vi
has been greatly accelerated since 1930 in a national endeavour to
minimise production costs. Thus, the area of land devoted to
root crops has steadily decreased, that planted in green fodder crops
has remained stationary in recent years, while the acreage of grasses,
cloversand lucerne cut for haying or ensilage has increased by about
35 per cent, though showing cunsiderable seasonal variation. The
results of such a season as the last (1938-39) clearly indicate, how-
ever, that although much has been achieved in increasing grass-
farming efficliency, a much more adequate provision of supplementary
feeds must be made for the needs of milking stock if dairy production
is to be sheltered to the maximum possible extent from effects of
abnormally unfavourable climatic conditions. The unusually

favourable summer and autumn period of 1936-37 was mainly responsible

for the high production of that geggon, indicating thet the average
economic

dairy cow in the Dominion is not normally fed to the Aimit of her

inherent production capacity. The main time of serious feed shortag

is now the late summer-early autumn period, for in the effort to re-
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duce production costs, the growth of special green fodder crops
for summer feeding on dairy farms has been lsrgely abandoned.
Unfortunately it has not generally been part of this policy of
almost complete dependence upon grasslands, to make special pro-
vision of high-class silages to supplement the normally low
quality and frequenrtly inadequate quantity of pasture feed avail-
able to heavily milking cows from mid-summer onwards. Indeed,
a most disturbing feature of the feed position is the fact that
the area of grasses and clovers annually cut for ensilage has
steadily declined by 4O per cent from 114,000 acres in 1930-31
to only 68,000 acres in 1938-39, despite greatly increased numbers
of dairy cows. The amount and quality of winter feed reserves
have undoubtedly been considerably improved in recent years but
even today far too high a proportion of dairy cows calves in such
low condition that oroduction in the cnsuing lactation frequently
is substantially reduced. Altogether, despite recent advances
in grass-farming policy considerable improvements are not only
possible but essential if complete efficiency of pasture utilisa-
tion in relation to the feed requirements of dairy cows at all
times of the year is to be attained, and fullest advantage taken
of the hereditary production capacity of dairy stock.

The top-dressing of pastures has been an important factor
in increaaing farming efficiency in recent years, operating through
a reduction in production costs by raising output per labour unit.
Between 1930 and 1934, the area of pasture land top-dressed showed
a slightly declining tendency, despite State assistance to farmers
in the purchase and transfiert of fertilisers. Since prices for
produce improved, however, the percentage of pasture-land top-
dressed has rapidly increased, from 15.4 per cent in 1934-35 to
22,7 per cent in 1938-39. The total area tecp-dressed last
season was s8lightly more than four miliion acres, but, although
this 1s a record figure for the NDominion, it is apparent that
much dairying land is, at nost, top-dressed only at invervals,
for holdings devoted wholly or mainly to dairying occupy an area
of about five million acres; and, further, the return quoted
includes pasture land topdressed on other than dairy-farms. Pro-

gressive farming opinion has confirned the results of research
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work that regular annuaiz top-dressing with suitable quantities of
different types of artificial fertilisers is the most effective
method of intensifying pasture production to supply economically
the year-round feed requirements of dalyy stock. Obviously much
further progress y t remains to be achieved in efficient land
utilisation by means of increased attention to pasture top-dressing.
In recent years a great deal of extremely valuable work
has been earried out through State administered research and experi-
mentation in the breeding of improved strains of the principal
pasture species, High yielding, persistent strains of perennial
rye-grass, Italian rye-grass, cocksfoot, white clover and red
clover have been developed and made available to farmers through
the successful seed certification scheme. Lack of demand for
such "pedigree' seed, however, has tended to restrict the quan-
tities produced by growers - so much so, in fact, that according
to Connell, it would take from thirty-five to forty years, at the
present rate of certified seed production, to sow with one bushel
per acre of perennial rye-grass the entire seven or eight million
acr€s of dairying and fat-lamb territory which can undoubtedly be
expected to bebhefit from such a policy. Clearly, although con-
siderable improvements have already been brought about in grass-
farming efficiency, there still remains very great scope for in-
creasing production by means of a more widespread use of the
specially selected superior strains of pasture species now available.
During the years of financial depression, greatly increased
attention was paid to the economic utilisation of skimemilk and
whey in the production of pig-meats as a means of offsetting low
prices received for butterrfat. The Dairy Industry Commisaion
expressed concern that the importance of pig-raising should be
cunsciously recognised "as a permanent and integral part of efficient
dairy-farm management" at all levels of prices for butterfat.
There is reason to believe that this has indeed largely occurred
for, despite a decliie of 16 per cent in the numbers of breeding
sows from the peak total of 116,000 in 1935-36, the number of pigs
per breeding cow
slaughtered’ has adganced from 9.0 to 10.8 (20 per cent) over the

same period. The total weignt of pig-meat has also been largely

increased, due to the rearing of an increaséng prOportion of pigs
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to bacom weights. It is clear that a subatantial‘imprqvement in
efficiency of pig-farming has been brought about, but that con-
siderable profitable expansion is yet attainable both on dairy-
farms already engaged in pig-production and also in the extension
of pig-keeping to all farms where surplus dairy -by-products are
not at present utilised to maximum economic advantage. With the
objectives of consolidating advances made and of further improving
efficiency in dairy farm management through economic exploitation
of pig oroduction, the pig industry has recently been reorganised
under the aegis of the Department of Agriculture, which, in con-
Junction with farmers, has introduced a sbheme for pedigree sow
recording (1936), a national scheme of instruction (1937) and a
system of grading bacon carcases (1938) as well as the provision
of general services to pig breeders,

From data collected in a recent study of dairy production
in the Wellington Province, R.P. Connell concludes that the size
of the farm business (not the farm area) is of basie importance
in the economics of butterfat production. It is clearly demon-
strated that the trend in production costs is markedly downwards
as the gross output of butterfat from the farm in increased. The
two common methods of increasing the size of the farm business, by
raising the level of butterfat proéﬁgifggfaare each shown to result
in decreased working -, interest-,labour- and net-costs of production.

It is further emphasised that, since labour costs are re-
duced as the size of the farm business is increased, farm output
is of fundamental importance in increasing labour efficiency. Labour
reward comprises 50 per cent of the gross production costs in New
Zealand dairying today, and a reduction in labour costs per unit
of output has become a national endeavour. In view of the lew
Dominion average returns for butterfat productior per acre ( 85 pounds)
and per cow ( 225 pounds) much progress ie possible. Considerable
advances have been made in recent years througn the introduction of
labour-saving devices into farm practice but the guiding force has
tended to be more s desire to retain the family basis in dairy-
farn undertakings and also the difficulty of securing qualified

permanent labour than any conscious endeavour to increase labour

output,
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The labour complement on dairy-farms in the Dominion is
determined by the labour requirements of the milking process, and
the number of milking plants in use has increased almost fourfold
since 1919, and by 42 per cent since 1930. At the present time
nearly 8l per cent of dairy cows are :nilked with the aid of mach-
inery but this figure represents only 42 per cent of the national
dairy herds. Since machines are used mainly on herds of more
than 15 to 20 cows, the return furnishes additional evidence of
the very small size of the majority of New Zealand dairy herds.
Large increases have occurred of recent years, also, in the numbers
and types of cream separators, electric motors, harvesting and other
grassland machinery on dairy farms. It is very possible that
adivances in labour efficiency due to a lesser labour requirement
through increased mechanisation, have even exceeded improvements
due to increased size of the farm business. Clearly, the major
function of future progress in increasing dairy-farming efficiency
lies in a complete and detailed attention to all phases of the
breeding, feeding and management of the dairy cow.

ldany far-reaching changes in the organisstion of other
sections of the industry have taken place during this phase of
consolidation in dairying. Market conditions have remained
exceedingly difficult and prospects for the sale at increasligly
higher prices of further greatly incfeased surpluses of butter and
cheese do not appear reassuring. The United Kingdom market con-
tinues to bs flooded by dairy produce supplies from overseas and
British agriculturaliasts are clamouring for protection against
alleged '‘dumping' of surplus butter; Eastern markets remain
closed to a profitable trade for New Zealand; and the limited
international demand for casein and other processed products in-
dicates that expansion by means of such diversification in mang-
facture is unlikely to prove profitable.

The main avenues of disposal for future profitable expan-
sion in production would appear to be

(a) The complete penetration of markets in the United Kingdom;
the present per caput consumption of butter is approximately

25 pounds in the United ringdom as compared with LO pounds



(b)

(c)

of produce prices have c ncentrated attention on the need for genera
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in New Zealand; 1t 1s highly probable that greatly increased
supplies could only be disposed of at correspondihgly lower
prkces,

The utilisation within the Dominion of greatly increased
quantities of s8l1l dalry produceé, but particalarly of liquid
milk and cream, cheesc, ice cream and butter; the organis-
ation of the local market for liquid milk in particular is
chaotic at the present time, with the consequence that egui-
valent amounts of milk produced in New Zealan: are sold in
the United Kinpdom and in the Dominion for 6 pemce per gallon
(as butter) and 28 nence per gallon (as fluid milk), respec-

tively; the pcr caput consumption of &all the product# men-

tioned (with the excepticn of that of butter) 1s at the present

time lew and 1s capable of very considerable expamsion.

The development of trade in export butter 2nd cheese with the

United States - which 1s rapidly becoming highly industrialised

and may at some future time provide a profitable market for
New Zealand primary oroduce

The period of marketing difficulties and the lower level

cost-reductions =-- not only in production but also in other phases

ot the dairy organisation, The ikxecutive Commission of Agriculture

was instrumental in bringir.g about conasiderable cost reductions

through the 1institution of a zoning scheme whereby existing undesir-

&ble overlapping in crean collection amongest factories was

eliminated; and badly situated or uneconomic establishments were

closed down, The trend is now in the direction of a larger

manufacturing unit; and. better reads, with cheaper and more

rapld and frequent transit between farm and factory have had the

twofold effect of reducing manufacturing costs and improving the

quality of produce. wuality in butter znd cheese has also been

greatly improved es the result of a general tightening-up of

grading standards in both the raw and finished products, as well

a8 increased sttention to detail in »production and manufacture.

The institution of guaranteed purchase prices for export

butter and cheese under the Primary Froducts Marketing Act, 1936,

has induced further asrked and significant changes in the general



=59~

organisation of practically all phases of the industry. The main
function of' the scheme 18 to protect dairy-fsrmers from market flac-
tuations by the payment of a fixed nrice uniform throughout the
gseason. A degree of stability and security is provided which has
already proved exceedingly valuable in the budgeting and forward
planning of the dairy farm economy, opening the way to a complete
rationalisation of production methods.

The attempt, under the scheme, to provide a general stan-
dard of living for pcrsons engaged in dairying, comparable with that
enjoyed by other sectiona of the community, has been less euccessful,
owing largely to the distinct inflationary trend of State financial
policy generally. Cost difficulties, though probably somewhat
exaggerated in the great majority of cases, have however, led to
a series of investigations into the economics of dairy farming, which
have provided exceedingly valuable information hitherto unavailable,
on the general status of the industry.

In marketing, the Crown, through the Dairy-produce Export
Division of the newly established Primary Products Marketing Depart-
ment, acquires ownership of all export butter and cheese at f.o0.b.,
and, further, controls the local market through the Internal Market-
ing Division. The efficiency of the single-unit procedure for the
marketing of export oroduce has received universal commendation and
has resulted in savings in costs amouRting to about £200,000 annﬁally.

Payments are made to dairy factories by a basic guaranteed
purchase-price which is subject to additions or deductions according
to the quality of the butter or cheese under the points grading sys-
tem. These differential payments for quality provide an incentive
for the maintenance and improvement of the quality of the produce,
particularly necessary in the case of cheese. In addition, by means
of a differential price for cheese over buttcr, a 'ergin is provided
to compensate producers for the higher :roduction and transport costs
and lessePr return from by-products, as compared with production of
cream for butter-factory supply. There are indications that the
margin of twopence maintained during the past two scasons has been
to soine extent effective in partially arresting the decline in cheese

production of recent years.
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The responsibilities of the Executive Commission of Agricul-
ture and the maln functions of the Dairy Board have been transferred
to the Marketing Department. The Daliry Board continues to act for
the industry as a whole, and has, in addition, been constitued the
statutory authority for Group Herd Testing which was reorganised in
1936 under the Herd Recording Council of the Dgiry Board.

A national system of farm dairy instruction was initiated
during 1938 under the direction of the Department of Agriculture
with the object of linking farm production with factory processing
in the systematic improvement of metiiods of handling milk and 1its
Jroducts. Officers of the Department are available for advising
farmers on numerous other phases of farm production. Further
instructional and investigational work in the interests of producers
can be expected as the result of the recent establishment of an
Animal Health Division by the Department of Agriculture and of Herd
Improvement Associations at tne instance of the New Zealand Dairy
Board. In the sphere of stock diseases and in connection with
the relation between breeding and feeding, proper services have
hitherto not been available, and the extent of annual loss to the
industry through dizease and through lack of application of funda-
mental principles in the brecding and feeding of dairy stock, is
very conslderable, although precise data are not avallable.

It seems clear that this phase of consolidation is by no
means yet concluded. It is perhaps not too much to say that on
present evidence, the future of dairying in the Dominion depends
upon a full coneol8dation of advances already achieved. A small
proportion of farms is- already producing to an economic maximum
under the particular set of conditions obtaining; the problem of
congolidation is the problem of raising the great bulk of dairy
farms in the Dominion to a level of productive efficiency at present
attained only in isolated cases. |

Great advances have been mode in farming efficiency, but
8till greater improvements are still possible - and, indeed, essen-
tial if the benefits of a dairy-farn economy based on scientific
planning are to be fully exploited. The whole organisation of

the dairy industry centres about the breeding, feeding and manage-
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ment of the dairy cow yct, reclative to the exceedingly high general
efrflficiency ot most phases of marieting, transport and processing, that
or' farm production is capeble of immeunse igprovement. The present
dairying lands of the Dominion can without doubt support a population
of at least two million milkin:: cowa, providing & gross nationsl out-
put of 600 million pounds of butterfat, at an average level of 300
>ounds of butterfat per cow and a minimum of 120 pounds of ‘butterfat
per acre, Such an objective is readily attainable if enlightened
attention 18 paid to all those phasea of farn production embodied in
a detalled consideration of breedi: g, feedins and management in rela-
tion to the datry cow, In the words of the "irector-General of
Agricul ture: "BvidencBess.oseee8howas that our herde ere very
sensitive to the degrec of efficiency in their feeding, and ccecee
suggests that any substential upward trend in average herd produce
tion muat be based upon an improved general standard of feeding. In
shurt, in the future, better breeding without better feeding of our
stock dves not promise much general advancemnent in average production

per cow",

The outbreak of anothcr European iior at the commencemght
of the 1939=40 dairying season, brings with it problems for the future
of New Zealand dairying, the nature of which is as yet wholly undet-
ermined, Imnedinte marketing prollems, assuming a satisfactory
solution of transport hazards, are apparently resolved in that a
call has already been issued for a greatly increased output of dairy
producte, particularly of cheese and other normally lesa important
milk productas. Prices are likely to be meintained under propeéer cone
trol and there seems every .robability, provided labour forces are
not greatly depleted, that mmuch progress in the evolutien of a more
geucrally efficient dalry industry can be expected, Thers can be
but 1ittle doubt that, in the event of a prolonged war, unparalleled
changes are likely to be brought about in world socisl and economic

structure, changea that cannot leave the New Zealend dairy industry

unaffected.
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8. ELE AND_DEVELOPMENT.
(1) Development,

Several broed trends are apparent in the selection of
brecding stock &8 dairying developed in the Dominion,

At first, in the abaence of native cattle, Shorthorn cattle
were imported and bred in lafge numbers to provide milk and beef to
meet the immediete needs of the scattered but increasing populstion.
Selection for milk production wea at & :inimum because there was a
heavy demand for cattle of any type that would give an average Quane
tity of milk and dbe useful also for meat purposes. Howevey, the
milk producing ca acity of cows imported was probadbly more than
average, on account of the primary necd for milk both by the pas~
sengers cerried on ships in the Jjsurneys from Xngland, 8cotland or
Australia, and by the colonial population,

dhorthorns that were neither very good milk-produeing nor
very good beef-producing stock dominated the cattle situation in
New Zealand for more than a hundred yearas, Ag the towns and
village settlements inoressed in nunbers and sise, herds were
mainteined and seleoted for milx nroduction; but in the Colony
as a whole the dualspurpose Shorthorn was the supreme influence
in tne cattle population until long after refrigeration made possible
the export trade in dairy produce. purine this tine, improvemats
were assuredly brourht about in the economically valueble milk and
beef characteristios of the Shorthorn both by systematic selection
in liew Zealand and through the numerous importations of isproved
cattle from Sootland, kngland and Xustralia. Herd Books for the
registration of Shorthorn cattle possessing special merit were pube
lished in the Ceolony at intervals from 1866 onwards although the
breed society was ot 2s3tablished until 1914.

Jepresaed economic conditionse snd & tendency to regard
dairying merely as a sideline to other t pea of f:mming, retAﬁﬁded
the growth of &an export industry in dairy produce for some years
after the success of mechanicsl refrigeration in the ‘eighties.

In conseguence, altiiough cattle of the aspeciunlised dalry breedes

were now present in the Colony 1a falrly considerable numbers, the
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importance of milk pproducing capacity in dairy stock was not fully
recognised until,with the improvement of prices end the erection of
numerous dairy factories in the 'nineties, the potentialities of an
export dairy induatry becane generally appsrent.

A8 dalirying became more systematic and better organised
fronm about 1695 onwards, more sttention began to % devoted to the
selection of improved milking strairne in the Shorthorn &nd numerous
importations of superior dsiry-type animsls were imported from over-
aeas, But, side by side with these developments, the singlee
purpoac dairy breeds rose rapidly to prominsnce. Fromn 1893 until
shortly before the outbreak of war, high-~claes animals of the Jersey,
fpieslan, Ayrahire and Shorthorn and Red 0ll breeds were imported
in exceedingly lsrge nunbers from Fng.und, Scotland, Canade, the
United States of America, Jersey lgland end Australia, More than
770 head of cattle (including & few of the purely beef breeds) came
into the country in the twenty-year period. The important
feature of this development was that these cattle were bloodstock,
inported witi: the object of improving the milking ability of the
general cattle population in the Colony, the majority of them being
breeding bulls. Horeover, between 1993 and 1915, breed societies
were formed in the Dominion and looal herdbooks issued of the worla's
prinelpal dairy breeds - the Jersey (1903), the Ayrshire (1910), the
Friesisan (1911), the milking Shorthorn (1915), organised treed
publicity end the reletively imprecsive achievements in milk pro-
ductioi: of purebred and croesbred or graded herds of the single-
purpose breeds caused s dctfinite swing in favour of Jeraey, Ayrshire
ana I'riesian sires to head milking herde.

With the gradual spread of herd-testing (1909) and the
milk-recording of individusl purebred cews (1913), direct and
reliasble measurea of herd and -or cow roduction became generally
avallable in New iLesalsand for the first time. The igmediste effects
werc to demonstrate the poor avarage leval of milik production in
shorthorns and to emphasiae the potentialities of Jerseys and
Fricaslans - c¢attle which had heen bred fur seversl hundred years
alnost aolely for butter and wmil. production, respectively. The
practice of using sires of the dairy breeds upon hitherto predomin-
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antly Shorthorn herds in the effort to improve milking capacity became
a feature of the rapidly developing dairy industry.

The speed of the change-over to Jersey-ohorthorn, Friesian-
Shorthorn and Ayrshire-Shorthorn crossbred herds for dairy purposes was
greatly Patarded by $he disruptive influences of the war but, gradudlly,
significant changes took place, More and more herds of purebred
cattle of the specialised dairy breeds were established in response to
the continued insistence by cohmercial dairymen upon dairyebred sires
for use in grading-up their originally Shorthorn stocks. The general
dairy cattle population was of a very mixed nature at this time and 1t
is likely that in many cases 1little continuity wss maintained in the
breed of successive sires vused. The Jersey breed, howcver, showed
most marked expansion snd, while numerous herds of improved milking
Shorteorn cattle remained, the propéortion of Shorthorns in the general
milking stock population diminished as the numbers of predominantly
Jersey, Frlesian and Ayrshire crossbred cattle were increased. By
1921, the beginning of the phase of intense expansion in dairying,
the crossbred dairy cattle population was approximately balanced
between stock predominantly of Jersey, Friesian and Ayrshire extrac-
tion and stock still mostly Shorthorn but improved for milking purposes.

Three major phases of development are discernible in thies
early history of selection for milk production:

(a) the phase of an almost entirely Shorthorn population of
cattle that were neither very good milkers nor very good
beef-producers.

(b) A phase when the Shorthorn was be‘ng gredually improved
for dairy purposes and cattle of the more strictly dairy
breeds were becoming established in the Colony.

(c) A phase of heavy importations and improvement of all breeds,
of the establistiemnt of herd books and the commencement of
milk-recording, of the rapid rise to prominence of the
specialised dairy breeds, the dccline of the shorthorn,
and the evolution of a mixed crossbred dairy cattle population,

Selection, clearly wss besed upon broad differences between
breeds in respect to milk production, an instence of hass selection

in its wrosdest sense. The early, rather nondescriptShorthorn
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slowly gave way to an improve type which in turn was superseded
through a wide use of breeds long known to be ovutstanding in dairy
qualities. Development was initiated and accelcrated by the demands
of an expanding interest in dairying as a major branch of the farm
economy.

In the post-war period, two further major phases in selec-
tion can be recognised:

(a) A phase of expansion in numbers of dairy cattle, accompany-
ing intensification in dalry farm production, and character-
ised by greatly increased production from dairy stock 1in
consequence of improvements in breeding, feeding and manage-
ment.

(b) A phase of growing realisation that genetic improvement in
the production capacity of dairy stock is urgently necessary
that the methods of raising the productivity of dairy stock
made use of in the past, are no longer wholly satisfactory;
that, for most e conomical production, an even balamce must
be secured in the farm enterprise between feeding ahd
breeding.

During the pest-war era, the significant changes already
noted to be taking place in the breed composition of the milking
population were consolidated and extended by increasingly wider
use of sires of the special-purpose breeds in grading-up the Short-
horn-crossbred foundation stock towards the level of the purebreds.
By 1928, the Jersey dominated the breed situation and the influence
of the Shorthorn had been greatly diminished. Whereas in 1921,

L5 per cent of the bulls of all ages were Shorthorn purebred or
crossbred and 34 per cent were Jersey purebred or crossbred, in
1928 71 per cent of daiyy bulls two years old and over were Jersey
purebred or crossbred, while only 13 per cent were shorthorn pure-
bred or crossbred. Amonget purebred dairy bulls only, comprising
32 per cent of the dairy bull copulation in 1928, Jerseys amounted
to over 80 per cent and Shorthorns to less than 4 per cent of the
total. No more recent data are available but 1t is believed that
the breed situation has not grecatly altered in respect of Jersey

ascendancy in the past ten years. It 1s probable, however, that
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purebred bulls now constitute a much greater proportion of the active
bull population and that variations have occurred in the influence
of the lesser breeds.
The proportions of the various breeds represented in the
dairy bwll population at 31st January 1928, are as follows. (Dairy

bulls two years old and over for stud).

BREED PUREBRED CPOSSBRED

Jersey 80.1 68.6

Friesian 10.3 11.3

Ayrshire L.8 3.2

Milking 3.9 16.4

Shorthorn

Red Poll 0.9 0.5

100.0 100.0

This greatly extended use of sires of the s ingle-purpose
dairy breeds (and particularly of the Jersey breed) corresponded
to the rapid and phenomenal expansion which occurred in dairy farm
production during the period after 1920.

Improvements in farm practice directed at the more inten-
sive utilisation of dairying lands, more particularly in respect of
pasture topdressing, closer subdivision, organised rotational graz-
ing and pasture conservation, resulted on many farms in the produc-
tion of larger amounts of feed than could be profitably dealt with
by existing herds. Economic stimuli and the prospects of a fur-
ther greatly improved feed position caused an immediate enlargement
of mumerous herds. 3ince the rate of natural increase was in-
sufficient to meet the pressing demands for young stock in greatly
increased numbers, expansion was attained through a partial suspen-
sion of the normal culling of aged and low producing cows. Mean-
while abnormally large numbers of heifer calves were raised in
anticipation of an eventually much higher replacement requirement.
The net effect was to diminish the intensity of selection for im-
proved productivity practicable among young stock, both in that

in
80 many more calves were reared and also/that calves were in many
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cases Baved from inferior producing cows.

sxpansion in dairy cow numbers was thus achieved but it
was recognised that the stock replacement position was unsound.
The dalry cow population increased by 50 per cent between 1920 and
1925, yet in spite of & decline in the general guality of breeding
stock consequent upon relaxation of selection, average per cow pro-
duction increased by 20 per cent, from 152 pounds of butterfat in
1919-20 to 182 pounds in 1724-25. The effect of greatly improved
feed conditions upon p»roduction is clearly apparent. Not only was
more feed available but through more efficient grazing management it
possesged on the average a distinctly higher nutritive value than
had been the case under the former conditions of extensive farming.
It is important further to note that when per cow production is at
§o low & level as 150 to 130 pounds of butterfat, relatively great
improvement may be effected by paying attention to feed conditions.
While the more extended use of dairy bred sires had already begun
gradually to raise the general level of genetic capacity for milk
production in the dairy stock of the Dominion, the significant trenc
towards a dairy population consisting almost wholly of high grades
(ani mainly of high Jersey grades) was a later development.

Though the general lalry cattle population was of a very
mixed nature, with Shorthorn stocks still predominating, it was
towards the close of this early nhase of expansion that the use of
purebred sires began to cmerge sse an essential feature of progres-
sive dairying policy. In view of the fact that per cow production
was rising fairly rapidly, it hecame necessary to ensure as far as
possible that young stock brought into dairy herds possessed a
sufficiently high degree of genetic capacity for milk and butter-

fat productiun to enable thc herd average pnroduction level to be

maintained. The method sdopted was the use of registered
purebred sires ss offering a reasonably greater degree of certaint
of transmitting p.roducing qualities to their offspring than unregi
tered bulls less carefully hred. This system was a rellance
upon the theory of mass selection - that the average herdditary
groductive capacity of recgistered purebred dairy stock was higher
then that of the hetercgenecus general dairy cattle population,

and therefore that on the average, the use of breeding stock fronm
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the higher producing group would be of assistance in increasing pro-
duction in the less productive group. The efficacy of the seheme
in working was highly satisfactory at first, mainly because the 4dif-
ferences in productivity between the average of the registered pure-
bred stock and that of the general non-registered population were
initially l:irge. Later, as the result of long-continued grading
towards the various purebreeds, these differences in average
productivity became less significant and fresh problems arose., At
the period under review, however, the success of the method resulted
in an increasing demand for registered purebred sires, mainly of the
Jersey breed, in the breeding of replacement stock for commereial
dairy heras. The rapidly expanding influence of the Group Herd
Testing movement, fou.ded in the waikato in the 1922-23 season, was
of ovutstanding importance as a factor advancing the use of registered

purebred sires in herd improvement.

Following the phase of rapid multiplication in dairy cow
numbers between 1920 and 1923, there ensued a short period of adjust-
ment to the new conditions before the resunption of expansion in
1927-28. The dairy cow population had continued to increase during
1924 and 1925 - but at a declining rate - and small actual decreases
in cow numbers were recorded in 1926 and 1227, Ag a resull of
more young stock being avallable for replacement purposes, it was
now possible £o0 embark upon an extensive culling programme, aged
and low producing cows being eliminated from many herds. Excep-
tiunally unfavourable climatic conditions =zarly in the 1925-26 season
undéubtedly affected the position by accentuating the poor producing
qualities of wany cows thet had been retained in herds to meet the
demands oi expansion. Although large numbers of young animals
were required to meintain herd size and selection was therefore not
intense, the genc:ral quality of the replacement stock was, on the
average, satisfactorily high, mainly on account of the greater use
of purebred sires as part of a constructive lierd-bntilding policy.

The upward trend of the cow populaticn was resumed, rather
slowly at first, wih the season 1927-28. It is probable that the
culling of inferior producing stock was a feature of herd management

through ut the years 1924- to 1930. This was possible because the
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replacement position was new relatively sound in that sufficient num-
bers of comparatively well-bred dalry heifers were available annually
to meet the needs of normsl expansion on & basis of progressktve improve
ment in per cow ,roduction. It is8 1likely also that some advancement
was attained in the genetic production capacity of dairy steck for it
was by this time standard practice in constructive breeding to meke use
of successive crosses with sires of a single breed where herds were
maintained by the addition of home-bred stock. At the same time, how-
ever, significant progress L d been achieved in the efficiency of farm
practice, and increasingly grcater amounts of higher quality feed were
becoming aveilable tor the purposes of dairy cow production. The
combined effects of improved heredlty and a markedly more satisfactory
environment for dairy stock lad to a large and consistent improvement
in average per cow butterfat production between 1925 and 1930 (2] per
cent).

The influence of herd-testing was an exceedingly important
factor in this development, not only because it provided an actual
measure of proiuction performance upon which breeding and culling
programmes could bes soundly based, but also because 1t afforded a
reliaole indication, through nerd average production, of the general
effects of feeding and menagement in relation to the breeding programme
Progressive farme s were now becoming accustomed to the use of regis-
tered purebred sires a8 &n essential feature uf the farm business.
Further, more discrimiunation was being exercised in the selection of
gires to head commercial herda in that a premium was paid for bulls
from tested ancestry. The breeding of registered stock was evincing
rapid development, the vari . us breed societies were active in advancing
the interests of breeders, and numdrous consignments of valuable
breeding animnals were imported fron abroad.

The most recent figures available with regard to importations
of stud dairy cattle (based on gquarantine station returns) indicate

a considerable traffic in recent years, mainly of bulls
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Year Jersey Friesian Ayrihire Shorthorn Red Poll Totals
1921 17 14 - 3 1 35
1922 14 - 3 5 - 22
}ggu a total of 105 head (including beef breeds) 105
5 - - - - - -
1926 22 1 - - - 23
1927 2 - - - - 2
1928 26 1 - - - 27
1929 20 ~ 3 1 7 31
1930 Ll - 9 - - 49
1931 31 - 2 - - 33
1932 - - - - 3 1
1933 1 - 1 1 - 3
1934 1 - 2 2 1 6
1935 1 - - 5 1 7
1936 1 - - 7 3 11
1937 15 - 6 1 5 27
1938 8 - 1 7 6 22
1939 2 - 6 1 1 10
TOTALS: 202 16 32 55 26 Ly

The Harked Calf Movement, instituted in 1925 by the New
Zealand Co-operative Herd Testing Association, was important in
furthering the use of purebred sires and in drawing attention to
the need for strict selection of replacement stock on a basis of
potential milk producing ability. By 1930, the general dairy
cattle population was tending merkedly towards tie level of the
purebreds, the Shorthomn-crossbred influence had greatly diminished,
and the ascendancy of Jersey strains in the grade population was
firmly established.

" The continuous and rapid increase of 34 per cent in gross
output of butterfat between 1926 and 1930 was determined by the 10.5
per cent rise in dairy cow numbers and the 22 per cent improvement
in average butterfat production er cow, consequent upon efficiency
increases in farm and herd manapgement over the period. The extent
of advancement is indicated by the following table showing : The
total number of cows in milk and dry, the pstimated average butter-
fat production per cow, the percentage of tested cows of all cows in
milk anddry, the tons of fertiliser available for top-dressing per
cow in milk and dry (assessed), and the number of acres of hay and

silage cut per cow in milk and dry.
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Season Cows Average % Fertiliser Hay and
Fat Tested Silage.
1925-26 1304 179 13.0 - -
1926-27 1303 199 13.1 O.14 0.17
1927-28 1352 195 16.6 0.18 0.21
1928-29 1371 210 18.9 0.22 0;20
1929-30 144l 218 19.7 0.23 0.24
1930-31 1602 201 16.9 0.15 0.26
1931-32 1702 200 15, 3 0.11 0.31
1932-33 1846 215 15.5 O.14 0.29
1933¢34 1933 221 16.4 0.13 0.36
1934-35 1952 210 13.6 0.13 0.31
1935-36 1952 218 12.6 0.15 0.34
1936=-37 1936 229 13.9 0.19 0.37
1937-38 1873 227 0.25 0.34
1938-39 1854 203 0.24 0. 30

The figures for fertilisers and hay and silage include undeter-
mined quantities used in connection with other farm stock as well
as dairy cattle, but the major proportion under each heading has
been utilised on dairy farms.

Clearly, from the first part of the table, there were
very substantial increases between 1926 and 1930, in the amounts
of feed avallable to daliry cows and in the percentage of cows herd-
tested as well as in average butterfat production per cow and the
total number of dairy cows. Each production season, with the
exception of the first (1925-26) was more than usually favourable
and no doubt this factor, in conjunction with the greatly increas-
ed amounts offertiliser avalilable and of surplus pasture growth
saved for supplementary feeding, was largely concermed in the
sharp rise in per cow production. The 50 per cent increase in
the ppoportion of cows under test indicates, however, that breed-
ing was also receiving attention.

Larger numbers of cattle, howeger, were urgently necessary
to take meximum advantage of the improved feed position. Fawcett
has shown that, in the attainment of high per acre production,

a high per acre concentration of stock is more essential than
high herd average production. In other words, where other stock
is fed to maximum economic capacity, it is not sound practice to
cull known inferior producing cows unless high producing animals
are available to replace them. Unless the farm 1s stocked

greatly beyond the capacity of the quantity and qualitf of the
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feed available, the elimination of low-ylelding cows does not
result in increased butterfat production per acre, because, in

the absence of a sufficient number of grazing units for efficient
pasture control, much féed is wasted that could profitably have
been utilised by even a cow producing only 100 pounds of bygtterfat
per annum. Where, however, a high carrying-capacity of heavy-
yie 1ding cows can be maintalned, production per acre reaches a
high level.

The natural response of New Zealand farm lands to such
intensive production methods as the heavy topdressing and more
efficient management of improved grassland had become such, by the
late 'twenties, that difficulty was encountered in the economic
utilisation of the feed available. These conditions supplied
the initial impetus to a further remarkable expansion in dairy
CcOw numbers.

Increased numbers of heifers had been available annually
for some years, to meet the abnormally high replacement needs of a
p0pulatiggp}r3aﬁgéiaé éf;ﬁiﬁdted and which at the same time was
consistently if slowly expanding. With the renewed urgent demant
for further rapdd expansion as a result of the favourable feed
position, increasingly large numbers of young stock were reared
and selection was inevitably relaxed. Believing that they could
sageguard their stock against too great deterioration, many dairy-
men continued to rely upon purebred sires for improvement. Circum-
standes now operating, however, made this policy of mass selection
less effective than formerly.

In the first place, the difference in average level of
production between the registered purebreds and the non-registered
general cattle population was now less significant on account of
the considerable improvement which had occurred in the heredity
of commercial dairy cattle for dairy qualities as a result of the
grading-up process.

Second, the general standard of feeding in commercial herds
had been so improved in relation to that of the registered purebred
population, that differences in productivity were now less apparant
and 1t became a matter of increasing difficulty for farmers to

select sires capable of giving éatisfactory results, particliularly
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in higher producing grade herds.

Third, in the case of dWntried bulls, the pedigree informa-
tion with which the farmer was supplied was frequently misleading and
almost invariably inadequate as a sound basis for selection.

Four th, the long period of phenomenal demand for registered
sires had undoubtedly greatly weakened the intensity of selection
practised in many registered purebred herds, and, further had encour-
aged the establishment of numerous small herds of registered stock in
which little constructive breeding was attempted and the proportion
of inferior bulls bred was high,

Even for some years before the slump, owners of high pro-
ducing grade herds had had serious reason to be dissatisfied with
the breeding results of purebred sires, and in some instances, home-
bred or purchased non-registered animals were used in preference to
reglistered stock. Such a policy was frequently successful in main-
taining or increasing herd average production, but usually resulted
in an increased heterogeneity of producing qualities amongst replace-

ment stock.

With the serious slump in produce prices in 1930, 1931, 1932
and their further collajse in 1933, 1934 and 1935, $he multiplica-
tion of dairy cow numbers which had commenced as a movement designed
to achieve balanced efficiency in production, becmme an urgent economic
necessity as part of a cost-reduction programme. The addition of
more than 500,000 cows to the national dairy herds, st the rate of
more than 100,000 per annum in 1931, 1932 gnd 1933, was attained
through an enlargement of existing herds brought about by the absorp-
tion of & further increased proportion of youn g stock and by the
retention of those aged cows and low-producers which normally would
have been cullea from herds. Selection for higher production was
therefore relaxed in two directions: amongst young stock coming
into the herds, and through a certain amount of breeding from cows
that in normal circumstances would have been culled on a production
basis, At this time, too, many small herds on mixed and sheep
holdings were temporarily enlarged by the addition of cows frequently
possessed of very infetior milking qualities, including an estimated
total of 50,000 beef-type animals., Young stock bred in such h€rds

was s80ld for use on true dairy farms,
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Although very many farmers continued to select their herd-
sires on the formerly justifiable and satisfactory basis of butter-
fat production records in the immediate female ancestry, the results
from the use of such sires became more and more frequently d1isap-
pointing where the herd average butterfat production level was
reasonably high. It was gradually being more widely realised.
that evidence of production performance in the pedigree is not a
certain indication of the potential ability of an untried sire to
transmit reasonably high producing qualities uniformly to all his
daughters.

Climatic conditions between 1930 and 1937 were on the
average rather unfavourable to grasslands production, and further,
owing to the prevaliling adverse economic conditions, a aerioﬁa
decline occurred in the amounts of fertilisers available per cow
for topdressing, an. the area of grassland topdressed, instead of
being greatly increased to meet the increased stocking of dairy
farm lands, was substantially diminished.

As a result of these deficiencies in both the breeding
situation and the general feed position, a fall in average butter-
fat production per cow was inevitable. The average for the
season 1929-30 weached a record high level but a reduction of 8
per cent occurred in the following two seasons, accentuated by
unfavourable climatic conditions but mainly due to the inferior
production capacity of many cows added to dairy herds at this
time, The average yleld for the ten seasons ending 1938-39,
indeed, was below that of the initial season, 1929-30,

From the peak attained in 1934-35, cow numbers declined
by some 100,000 to a total of 1,854,000 (including 1,744,000 cows
in milk) for the past season, 1938-39. The reduction was accom-
plished mainly by retrenchment in herds temporarily increased for
dairy purposes on mixed and sheep farm holdings during t he years
of economic depression. In herds on true dairy farms, reductions
were made in some cases, but more often herd numnbers were maintained
by the replacement of aged and low-producing cows with suitably
bred young stock. In spite, however, of t hese several seasons of
consolidation, butterfat production per cow was not markedly im-

nnnved. the average for the 5 year period 1935-39 being less than
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8 per cent higher than that of the five years 1930-34.

Between 1920 and 1939, average butterfat production per cow
was increased approximately 50 per cent, but of this gross improve-
ment, 4O per cent had been achlieved before 1930, It is clear that
progress in raising per cow yields procecded four times more rapidly
between 1920-29 than from 1930- to 1939. It 18, of course, a
matter of relatively less difficulty to 1lift production averages
over the range 150-200 pounds of butterfat than over the range 200-
250 pounds of butterfat, but such improvement as has occurred since
1930 has been so extremely slow, in view of the improved organisation
of most phases of dairying, that the national average butterfat pro-
duction per cow would seem to constitute at the present tire the
main limiting factor to the increased efficiency of the dairy indus-
try as a whole,

It 18 necessary to emphasise, however, that the New Zealand
average butterfat production per cow is an estimated return, embrace
ing all cows kept for dairy purposes in the Dominion, in milk and dry,
ondairy farms, sheep farms, mixed holdings, farmlets, etc., etc.

It represents a lower level of production than prevails on true dairy
farms, because 1t includes records of production from cows on hold-
ings where dairying is not normally part of the farm business but
exists simply to supply household requirements of milk and sometimes
butter. The breeding, feeding and management of such stock are of
a low order, staddards consistently lagging behind the more advanced
methods developed on holdings where dairying is the main or only

farm enterprise. As the level of production in commercial herds

is raised, so, after a time, that in household or mainly non-commerdia
herds 1s also raised, but the improvement so attainable is limited by
the care and attention bestowed on the herd.

The proportion of such stocks contained in the dairy popu-
lation 18, however, small and the low Dominion average production is
not attributable entirely to their depressing influence. Clearly,
the level of productivity in many herds,the sale of products from
which constitutes a major portion of the farm income, 1s also

exceedingly low, In a detailed survey coNering 19,307 farms where

dair'ing was at least a major source of farm income and whigh



-76-

carried at least 5 dairy cows and supplied at least 1500 pounds
of butterfat (or equivalent in milk) to a dairy factow in the
1935-36 season, the Census and Statistics Department obtained

the following distribution according to herd production.

Butterfat per cow No, of Farms Percentage
Under 100 129 0.7

100 and under 160 2516 13.0

160 and under 200 3637 18.9

200 and under 260 7892 LO.9

260 and under 300 3663 19.0

300 and over 1,70 7.6

(Av: 227 1bs per cow) 19,307 100, O

These figurcs are regarded as fully representative of dafpy farms
in the Dominion, yet more than 70 per cent of herds average less
than 260 pounds of butterfat per cow. (The average overall area
per farm was 169 acres, including 29 acres unused, L49 acres_devotad
to other purposes, 91 acres beins used for dairying; the average
gize of herd was 42 cows and the average production per acre was
105 pounds of butterfat).

In view of the only slight upward trend in per cow pro-
duction of recent years, it seems unlikely that the present posi-
tion is markedly différent from that of 1935636, despite the
elimination of many low producing animals from dairy herds, the
rearing of fewer replacement heifers, the recent advances in farm,
pasture and herd management, and the stimulus of more stabl® econ-
omic conditions. Wgrd, in an e xamination of the records of 60
herds over a period of eight secasons showed that when herds were
grouped according to different levels of production, there was a
clearly marked "tendency for herd hevels under present selection
methoda'to show a definite trend towards the general average of
all stock". (This would appear to be in the viminity of 275
pounds of butterfat). It is suggested that Wantil complete
selection methods are employed (thatis, by testing the produeing
qualities tnherent in the sire) this will continue to be the tramd
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evident over sufficiently large and representative number of herds".
Ward maintains that, while other factors affecting farm efficieney
in general (such as the production and utilisation of feed, carrying
capacity, diseasé incidence, etc.) are important influences on herd
averages, "the herd sire is on the average the greatest single in-
fluence on the productive level ofthe herd". He finally concludes
that
(a) "Selection of replacement stock from tested dams, whilst
superior to selection by other methdds of appraisal, is
definitely limited by the average ability of the herd
sires used".
(b) "The greatest immediate means to improvement in dairy s tock
may be said to be in :
(1) A general and continuous improvement in the standarad
of stock from which sires are reared, and
(11) Selection of sires for continued use in the industry
on the basis of complete progeny records".

If the economical production of maxinmum amounts of butter-
fat (measured as milk, butter, cheese, etc., as the case may be) per
acre is accepted as the common aim of these engaged in dairying as a
Wusiness enterprise, then the establishment and maintenance, at low
cost, of 2 herd of dairy cows uniformly hig! producing and repro-
ducing over a period of years, is a basie requirement. High
butterfat production per acre is associated with high carrying
capacity, high herd average butterfat production, high per acre
costs of labour and fertilisers, but low net total costs per pound
of butterfat produced. In short, production per unit area is a
satisfactory measure of general farming efficiency. At the present
time, production costs in general are relatively high but conditions
have arisen which assure the profitable disposal of a greatly in-
creased export surplus of dairy produce.

Attention to the following points, however, is a necessary
preliminary to expansion of output.

(1) A large proportion of dairy cows in the Dominion does
not at present receive feed of adequate quality in suf-
ficient quantity to permit maxinmum economic expression

of hereditary production capacity.
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Herd management, additional or complementary to the feed
position, is frequently a limiting factor to increased
efficiency in herd and per cow production, due to the losseés
(often avoidable) incurred through faulty arrangements in
regard to t ime of calving, length of the dry period, disease
prophylaxis, general handling, etec.

Selection for high production within the herd is often
seriously impeded by the incidence of diseases such as
mastitis, contagious abortion, temporary sterility, tpber-
culosis etc, which reduces the degree of true culling
practicable at any one time and, further, diminishes the
intensity of selection possible amongst young stock.

Selection amongst replacement stock is limited by car’ting
capacity of the farm unit, labour attention available, and
farm management factors determining the maximam number of
calves to be raised in each production season.

Selection amongst registered purebred stock is relatively
less intense than in many grade herds where purebred sires
are intended to be used, with the consequence that, in view
of the greatly improved average production of c ommercial
stock due to the grading-up- process and to more efficient
feeding and management, the average registered purebred sire
avallable for use in the industry is no longer capable of
raising or maintaining herd average production in reasonably
high grade herds, through the production qualities of his
daughters.

The use made of herd-testing services available to both
registered purebred and commercial dairy herds is so slight
as to negative constructive endeavours to place national
breeding procedure upon the sound basis which is readily
possible by the practice of systematic culling on a basis
of production records, by the retention of all sires in use
until their usefulnes: or otherwise to the industry is
proven on the evidence of all their daughters' production
performances, an; by the thorough utilisation of evidence

contained in the herd-test returns on the correlation betweer

feeding and management methods on the one hand and herd

production records on the other.



(11) The Influence of Lerd Teating.

Individual cows have long ueen selected or rejected for breed-
ing purposes on ‘lsiry ability as judged by the dairyman's ardbitrary
estimate of "milk flow" or by the rcsults of intermittent weighings of
milk produced at & series of milkings or by the records of churning
tests, Such experimenta were deaisned to provide private informetion
for uee in the herd-owner's bLreeding programnes. The first independent
authorities which carprted out syatematic cow-testing were the Holstein-
Friesian Breeders' .ssoci:tion of smerica (1883), The Znglish Deiry
show (1886) and the Fpiesian Herd-Bosk cociety of Holland (1893).

Systematic herd-recording was commenced for the firat time in
1895 when & number of bresdérs at Vejen in Benmark fortsed a society for
the speciflic purpose of measuring the production of dairy cows, The
inventicvn of the Babcock Test (1890) end the Gerber Test (1892=9%) had
provided relatively simple methods of testing milk for its butterfat
content and the cow-testins movement anread rapidly, both in Denmark

and in other iuropcan and overseas countries, as followsa :

Denmark 1895 England & Walee 1914
Germany, , Hungary 1897 Tasmaniae 1915
Pinibknd, Norway, Swéden 1898 Union of ‘outh Aerica 1917
Hetherlands 1899 Belgium, hangig 1919-20
Austrias 1900 South Australias 1920
Scotland,Ireland, Czecho 19C3 Northern Ireland 1921
latvia, .‘oland, Canada 1904 Victoris 1921-22
France 1205 Switgerland, Italy 1922
United .;tates 1906 Lithuania 1923
‘stonia, New Zealand 1909 Rumania 1930
Irish Free Gtate, Queensland 1910 8outhern Rhodesie 1929«32
Argentine 1911 Wweastern Australia 1932
New south gles 1912 Spain, i.uxemdbourg 1933

The rirst Babcock teater reached New Zealsnd in 1892 and
experimental cow-testing for milk and butterfat yields commenced ale
moat immedlately. Benjamin Wayte, a Dairy Ilpstructor and Grader,
initinted a series of investigations on a \iaikato farm in 1896. Prom
1900 until 1960 when he published an important paper on the subject,
J.G. Harkness was active in stressing the advantages of herd-testing.
In the season 1304~05, systematic testing of the dairy herd was insti-
tuted at the Weraros State arm under the secis of the Department of
Agriculture; milk weights were taken night and morning and teats
for fat content were cerried out monthly. In 1905-06 systemgtic

testing was carried out on private farms st Rata, Rongotea and Woodvil



-80-
During the 1906-07 season, J. Burgess, Warea, commencéd testing and
became an important influence in the extension of the movement by
means of published articles and addresses; he was able to demon-
strate the value of herd-testing to herd improvement and used
superior purebred Ayrshire sires in his own breeding operations.

In 1908, the Daliry Commissioner visited Denmark and on
his return to New Zealand was active in advocating the institution
of herd-testing associatiuns similar to the D:nish system, in this
country. In the season 1909-10, the Dairy Division in conjunction
with the Dslefield Dalry company an: some of its suppliers, estab-
lished a model cow-testing association in the Wairarapa, 815 cows
being under test. On two days in each month, the farmer was eéx-
pected to welgh and sample the milk from each cow, enter weights
on a special form and forward this with the samples to his dairy-
factory or other testing-depot where a responsible officer carried
out tests for butterfat, entered records of cow performances on
the special form and returned it to the farmer.

Farmers wcre at this time developing a deep &nd growing
appreciation of the importance of milk and butterfat records to
sreeding for production, snd the movement spread rapidly. At the
outbreak of war in 1914, 25,000 cows were being tested under the
system. The numberd declined during the war period but rose
again to a total of 45,564 cows tested in the season 1921-22, The
peak was reached in the season 1923-24 with 108,070 cows, since
which time the numaber of cows tested under the "assoclation" sys-
tem (later known as the "Associatian own Sample Test") has gradually
declined due to the institution and rapid extension of the Group
Herd Testing movement.

Unquestionaly, the testing movement has exerted a wide
influence upon dairying since the earliest days of its establish-
ment, particularly in focussing attention upon the value and
importance of a direct measure of milk and butterfat producing
capacity in dairy cows as a puide to farm as well as herd management
The value of herd-testinc has been recognised by progressive dairy-
men not merely as a means of increasing herd averag e production fo)
its own sake but because mf the data wnich it provides are funda-

mental to rationalisation and reduction in farn costs.
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In the early post-war period, with the development of in-
tensification in production, dairy herds were enlarged, new herds
established, milking machines were increasingly widely used and a
heavy demand arose for herd-testing services. Deficiencies became
manifest in the Association system, The wide use of releaser-

type milkin; plants, a reduced labour complement in milking sheds, the
inability of untrained dairymen to take milk samples correctly as
well as the fact that production records so cbiained were not gener-
ally acceptable to buyers of stock hilitated against the continued
success of the system.

In 1922, as the result of collaboration between the Fgr-
mers' Union and the New Zealand Co-operative Dairy Company Limited,
the Wgikato Farmers' Herd Testing Agsociation was founded in Hamilton.
During the 1922-23 season, this body operated six groups in the South
Auckland district, officers being employed to visit farms, record
production of cows at 30-day intervals and take samples for testing.
Special plant was provided each officer for dealing with machine-
milked herds. In 1923-24, the association was reorganised under
the title of the New Zealand Co-op. lHerd Testing Association; furthe:
groups wereestablished in the Bay of Plenty, Wairarapa, Manawatu and
Northern Wairoa. In 1925-26, grouss were organised in Otago,
douthland, and Taranaki, and the number of cows tested had risen
to 97,575.

During this time, s variety otf methods of testing and
recording had been developed by the several associations to which
the various groups were attached, and the need arose for a co-
ordinating body.

In July 1926, the Dominion Group Herd Testing Federation
was formed, wit!: the followhng objects:

(a) "Through group herd testing associations and/or societtes
to improve the standard of dairy cattle in the Dominion
of New Zealand by systematic and efficient testing, by
the marking and registering of calves, by the elimination
of unpayable cows, by the eradication of scrudb bulls, by
the encouragement of the use of purebred bulls bred on the
best butterfat record, and by any other meanswhich may be

deemed necessary and expedient.



-g2-

(b) "To standardise and/or assist in standardising the group
herd testing met ods throughout the Dominion of New Zealand;
(¢) "To assist in the extension of the group herd testing system
in New Zealsnd."

Administration f the Heifer Cylf Marking Scheme insti-
tuted by the New Zealand Co-operative Herd Testing Association in
1925-26 was one of the primary functions of the Federation., Pre-
viously, herd-testing was mainly utilised as a means of detecting
and eliminating low producing cows from datry herds but a need
became apparent for the full recognition of the value of progeny
of high grade cows in herd improvement. he Calf Marking Seheme
was designed, therefore, to tattoo, register and certificate hetfer
calves from cows meeting minimum standards of butterfat produc-
tion, sired by registered purebred bulls. In 1931, the further
qualification was added that the dam of the sire should have pro-
duced at least the minimum butterfat record required under C.O. R.
testing.

Although the Federation was (and still remains) the co-
ordinating authori ty amongst herd-testing associations, it was
without statutory power to control the national testing organisa-.
tion and fully to safeguard testing interests. The haliry Industy
Commission recognised these limitations and reslising that "herd
testing i8e¢ececcececees One of the most progressive movements for
increasing the efficiency of dairy herds and of dairy farm manage-
ment," recommended the establishment of a "New Zealand Herd Testing
Council which would prescribe standards and methods, and which
would control all testing in New Zealand". These proposals proved
unacceptable to the breed societies but, in view of the m=cessity
Tfor adequate control over group herd testing, further representa-
tions were made By the Federation. As a result, group herd testing
in February 1936 was placed under the statutory authority of the
New Zealand Dairy Board, advised by a Herd Rdcording Council rep-
resantative of dairyine interests.

Herd testing associations are now required to be licensed
by the Dgiry Board acting through its Herd Redording Department

and Agvisory Council. The Dominion Gyoup Herd Testing Federation
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remains the co-ordinating body for associstion interests, membership

being confined to licensed herd testing associations, each opcrating

in defined territory.

In 1937, recognising that systems of determining merit in
herd-tested stock possessed a fundamentally genetic weakness in that
selection was practically restricted to the female side of the pedi-
gree only, the Board iantroduced a sire survey scheme, in order to :

1. "provide a service for all testing members whereb& the
general effect of the sire in the hLerd may be ascertained:
this will complete the information which should be available
from herd testing data concerning the Preeding, management

and culling of dairy stock.

2, "obtain much needed data on the inheritance of milk and
buteerfat producing qualities, and to provide a basis for
future investigational work into all factors affecting
milk and butterfst production.

3. "survey the economic aspect of present breeding trends in

the Dominion and to suggest a basis for policy in future

breeding practices".

The scheme requires that a sire and daughters and daughten?
dams be individually identifiable at the commencement of the survey;
that all daughters in milk be included, t he total to be not less
than ten; that the herd must have been under test during at least
the two previous seasons. A preliaminary survey 1s issued on the
results of the daughters' first lactations, an intermediate survey
at the conclusion of these daughters' second lactations, and the:
survey in final form when the daughters have completed three lac-
tations. The survey 1s presented in dlagrammatic form, the
production of daughters and dams being converted to en "average
maturity value" by means of an age correction factor, in a standard
lactation jeriod of not less than 207 aidd not more than 320 days
for all cows., Dam productions are plotted nlong a base axis in
order of production, and each daughter is placed in the same order
as her dam, but also according to her own production. The result
is a picture of the c¢ffect of the sire upon the herd. In addi-

tion, an indication of the net effect of the sire is obtainable
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from a comparison of the aversge amturity equivslent production
of all daughters with that of all dans.
The results of sirec surveye i1ssued up to 3lat ugust,

1933, are as follows

lio, of Improving Huintaining Lowering

Surveys. Ho. % los % No, %

9 7 78 1 11 1 1.1

12 L 33 6 50 2 17

53140=359 30 7 23 14 L7 9 30
360=379 29 8 28 7 2, W u8
380-399 9 ] 11 4 L5 L U4
11.»00 & over 11 1 9 2 18 8 73
{OTALS: 100 28 28 3l 30 38 38

From theee figures it would a.pear that, on the average,
leas than one sire in three in use én the industry (if the returns
cu: stitute arandom sample of the population) is cepable of impreoving
tue average production of his deughters over that Of thelir dams,
further, since only 34 pcr cent of sires are capable of masintaining
aroduction, it is clear that mare than one-third of dairy sires are
causing sctual serious harm in the herds in which their progeny are
bein~ milied.

Whan the returns are nnalysed according to the offect of
the sires in various ranges of roduetion of dams, it is found that
nearly &) per cent of eires :3ed with cows producing less than 320
1be butterfat are succeasful in leaving dsughters superior in
average croductive nerit to tinat of their dams, Less than 10
per cent of sires msted with cows producing nore thsen 400 lbs butter-
fi.t, howcver, are capéable of 1aproving on thls lsvel of production
through their daughters from suck co ws, and ver 79 per cent of
tuese eires leave daughters lower in production, on the average,
than thelr danms, i‘hile the .u:ber of surveys included in each
production ~roup 48 limited, the narked tendency, except in the
lowest production grou>,of bulls generally to prove themaclves
incapsble of siring daughters of higher average productive merits
than thelr dams 1s exceedingly evident., Thc net effects of the
use of so weny unsatisfactory sires in the industry is appérent

fron the herd-testing returns during recent years.,
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The progress of herd-testing since the inauguration of the

group system is as follows :

BEASON COWS TESTED Cows in Milk Av., yéélad % cows test-
twice or more 100 days or of cows in ed twice or
000 more milk 100 days more to
(000) or more total cows
(1bs, fat) in milk, %

1922-23 85 51 234 7+5
1923-24 151 108 213 12.7
924-25 197 152 22, 16. 4
125=26 170 146 221 4. 4
1926-27 170 155 240 4.4
1927-28 224 206 225 18.0
1928-~29 260 246 241 20,1
929-30 284, 273 254 20.4
930-31 271 260 241 18.0
1931-=32 260 251 2347 16.4
1932033 286 276 256 16.6
1933-3l, 298 287 262 16.4
19304-35 266 257" 252 14.5
1935-30 245 237 258 13.5
1936-37 269 268 267 14,9
1937-38 258

The nunber of herds tested under the group system has
varied between 4,500 to 5,000 per annum for the past several seasons;
the number of herds under "assoclation" test has diminished by more
than half since the total of 1242 herds tested in 1932-33, The
average slze of herd group-tested 1s between 50-54 cows and that
under association test, between 18-20 cows.

Although the average butterfat yield per cow of all cows
in milk 100 days or more since 1930 shows approximately a 10 per cent
increase over the average for the preceding 8-year period, the fact
is very apparent that the average yield is practically stationary at
the present time. This condition, together with the unsatisfactory
state of the breeding situation as disclosed by preliminary returns
under the sire survey seheme, has clearly demonstrated that the
benefitg available through herd-testing services are not being used
to maximum advantage, either by farmers at present testing their
herds or by the industry in general.

The Herd Recording Council,concerned at the lack of pro-
gress 1in herd-building and impressed with the urgent necessity for
reduction in production costs on an industry-wide basis, has formu-
lated (1939) a national Herd Improvement Plan, designed to endarge
the scope and influence of herd-testing services. Emphasising the

necessity for exploring all methods of cost reduction, the Council
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concludes that, in view of the generally high plane of efficiency
ebtaining in the phases of the manufacture and marketing of dairy
produce, if further substantiul savings are to be achieved, then a
state of greater efficlency in dairy farm production itself offers
the main prospect of permanent improvement.

The Council has lilsted a series of seven exceedingly im-
portant points emphasising weaknesses in the present state of dairy-
igg and measures by which greater efficiency may be attained:

1. The average production per cow has been practically
stationary for the past six seasons;

2. The average production of pedigree cows under Group
Herd Test is now no higher than that of grade animals
tested under similar conditions;

e The most reliable data from the farm end of the industry
is collected from those farmera who are consistently
testing thelr herds;

4. The most reliable measuring rod to determine the ef-
ficlency of varying methods of stock improvement 18
tue data derived through the Herd Testing organisations;

5. The most practicable methods of reducing the ratio of
farm costs is by increased production per cow and per
acre;

6. The Hdrd Testing organisations provide the most con-
venient channel for collecting reliable information
on which can be based a comprehensive and scientific
attack on disease préblems that are causing annually
an abnormally high percentage of stock replacement;

7. Consistent herd testing is essentially one of the main
factors 1in educating the dalry farmer to ralse his
plane of farm and stock management."

In the operation o the Plan, herd testing Associations
have been reorganised into six Herd Improvement Associations,
five of which are in the North Island and the other in the South.
Bach Association will maintaln a fleld staff, additional to test-
ing officers already employed, so that an sdvisory service will
be avallable to testing farmers and a mechanism provided for the

prosecution of an educational canpalign desigiied to encourage the
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testing of more herds. With the aid of a State subsidy, the

cost of testing has been considerably reduced per cow, and a

gystem of rebates introduced with the purpose of encouraging

the consistént annual testing of dairy herds. Further attempts
are being wmade to obtain the co-operation of breed societies 1n
raising the standards of nroduction and breeding performance in
registered purebred stock fron which sires are selected for use

in the industry.

The Plan, in short, aims at providing the maximum pos-

sible of detailed information on all points affecting the efficlency
of dairy farm production, with the emphasis upon the breeding,
feeding, menagement snd diseased of dairy stock. This clearly

is the only sound and rational bsgias for a programme of national
cost-reduction in dalrylag. Through herd-test returns 1is pro-
vided the essential 1link betweenthe level of herd production and
farm manageinent as a whole. The SireSurvey work properly utilise«
in association with the Heifer Calf Marking Scheme, supplies a
relatively certain means of maintaining or improving herd produe-
tion. The collection of disease statistics, already initiated
by the Council through thc mastitis-testing scheme introduceé into
herds at the beginning of the 193£2-39 deirying season and thtrough
preliminary investigations into the causes of culllng, is a source
of exceedingly valuable data for the crosecution of further researc
into problems of inheritance of reoistance or susceptibility to
various diseases and for use as a basis for assisting in the educa-
tion of dalrymen on disease nhrevention in dalry herds.

It 18 evident that 1f the benefits of these servicee are
to be fully availed of by the industry as & whole, a vastly grester
number of dairy herds will need to be placed under test. Ay the
present time, approximately 6,000 herds are tested per annum,
representing sabout 15 per cent of all herds on true dairy farms
(35,000 to 40,000) and onlysabout 8 per cent of the Dominion total
dairy herds {approximately 75,000). Of the total population of
dairy cows, about 16 per cent are tested per annum,probably about
10 per cent are tested continuously on a life time basis, and
possibly more than 20 per cent have been tested occasionally.

Continuous testing of dairy herds 1s essential if the maximum
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benefits are to be secured from herd-test services both within the
individual herd and ultimately in the industry as a whole. Life-
time records of reasonahle ,roduction pcr cow are an important aid
in building up herds of animals that will produce and reproduce
repularly year after year, thus reducing herd wastage, for herd
replacement constitutes one of the major costs in present day
farming. Continuity or prou‘uction records from year to year is,
further, essentisl to the functi ning of the Sire Survey Scheme,
necessary to the thorouch investigation of ,roblems on disease
incidence, exceedingly imporsant from the farm management point

of view in relating per cow production and breeding policy to

the growth and utilissticn of feed over a period of years, and,
finally, orovides a mass of reliable data for the study of dairy
Tarm production problems as a whole,

The advantages of herd-testing in providing a definite
index of actual per cow pHroduction, &s contrasted with the former
indefinite &and unreliable estimetes of productivity based upon
consideratjons of dairy type, have made 1t possible within the
nerd to compare the productiovn of one cow directly with that of
sanother in the selection of breeding stock, snd the productions
o daughters with those of thelr dams under similar conditions in
assessing the breeding value of the herd sire. In addition, how-
ever, to supplyling a logical basis for breeding poiicy, herd-
testing has exerted an increasingly wide influence upon farm
management through the monthliy and ycarly check which it oro-
vides on the plane of feedines and managemcnt of the dairy herd
in relszstion to the general activities of the farm. In estab-
lishing &« soumil basis upon which the interrelationship between
herd production and farm practice inay be thoroughly examined,
herd-testing has been an essential pguide in the attainment of
farming efficiency.

At the present time, with the existing urgent necessity
for cost reductions in dairyiny, the achievement of high produe-
tion per acre through a suitable balance between high carrying
capacity and high production per cow, will depend very largely
upon the extent to which maximum advantage is taken of the many

gservices available through the herd-testing movement.
H




SECTION II: THE REGISTRBRED PUREBRED STOCK.

2. GENERAL,

In the use of the term "purebred”, a distinction must
be drawn between "genetically" purebred and "purebred" as it is
comnonly applied to those of our present-day cattle stocks which
are registered in the herd books of the various breed assoclia-
tions., From the strictly genetical standpoint, "purebred"
necessarily implies homogygosity - 1.e. purity of hereditary
constitution for some specific characteristic or characteristics.
Thus, a polled bull that produces none but hornless progeny, no
matter with what cows he is mated, can be described as "purebred"-
for the factor of hornlessness.

But the same bull may have been registered in the herd
book of his breed, in which case he 18 known as a "registered
purebred bull". Yet, be it emphasised, his admission to regis-
try depends less upon his individual ability to produce polled
offspring than upon the faét that both his parents had been listed
in the herd book. "Purebred"”, then, in this sense is only an
assurance (which 1s open to falsification) of freedom from aculter-
ation with the "blood" of other breeds or crosses in the animal's
record of ancestry as set out in the herd book. In this wider
sense, purebreeding should (but often does not) alsc imply a
relative degree of purity of (or homozygosity for) breed type -
that animals admitted to the herd book can be expected to breed
stock that will conform to the accepted standards of general
appearance as laid down for the breed by the society.

An even more important aspect of the subject is that
"registered purebred" dairy stock are far from being purebred
for milk production. True, superiority in milk production
is presumably the major "raison d'etre" of registered purebred
stock, but in too many cases, animals expressing excellence in
breed type have proved complete failures in milking capacity and/

or in production transmitting ability. Complete homogygosity
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for high milk production is probably, of course, imposaible of
attainnent in the dairy cow, owing to the large number of genes
that are believed to be involved, but a certain degree of con-
centration in hereditary material :hould be able to be counted
upon in regiastered puredred stock. That this is not always

80 is largely due to fsulty breeding methods in thst inbreeding
and linebreeding systems are not, generally speaking, made use
of sufficiently to justify the keeping of pedigrees to the extent
they are kept under the herd book system. The chief value in
brecding of records of ancestry liea in the fect that family
groupings are definitely known and hence the development of
strains within the breed is facilitated. Herein Lies ( or
should lie) the value of registered purebred stock in providing
superior stock for use in grading-up the general dairy cattle
population.

Further, the fact should not be loat sight of that many
herde of grade dairy cattle (particularly in the Dominion, where
pedigree sires are 80 widely used in grade herds) are virtually
equal to much of the registered purebred stock. Where grading-
up has been carried out with cere and over a lonx period of time
per media of high claes sires, certain grade héerds are certainly
equal in respect to milk production to many of the so-called
stud herde, From the standpoint of breeding, however, regis-
tered purebred stock will produce greater certzinty of results
if a degree of closs bdbreeding has deen pHractised. If line~
breeding hes not been practised for at least four generations,
then registered purebred herds are no better in supplying bdbreeding
stock than good grade herds where high class pedigree sires have
been used conelatently and car«fully over a period. The dil-’
tinction between registered purebred stock eand high grade stock
thus disappears, for a good individuel in the fourth gencration
of a pedigree means a lmost nothing unless the bloéd has been
concentrated by some form of close ureeding. Both s tocke sre

Tor all practicse; purposes '"purebred", the ancestry is known in



each case for, say, at least four or five generations, and the
only remaining difference, the fact of registration in the herd
book, ceases to have any practical value.

The fact, however, should not be overlooked that in any
one breed, the registered purebred stock of the present are held,
by virtue of the evidence in successive issues of the herd book,
to be descended from an originally small number of animals whose
qualities were outstanding. A concentration of these qualities
in the immediate descendants was usually obtained by a period of
intense inbreeding whereby a definite type of animal with definite
dairy capabilities was established. Upon this foundation the
breed was constituted and developed both numerically and function-
ally. Hence in the case of the great dairy breeds, high class
registered stock preserves, as a general rule, an unbroken line of
descent free from outside adulteration and relatively concentrated
by some degree of close breeding, from a small group of superior
individuals. Herein lies the greatest value of registered pure-
bred stock -- in the provision, ideally, of a source of superior
selected "seed stock" for the grading-up and general improvement

of the dairy cattle population as a whole.




b, ORIGIN

The domestication of animals is a relatively recent
developnent in the progress of civilisatio:, for although man
mude his appearance in Europe approximately half a million years
agoe, there is no evidence that cattle were living there under
cunditione of domestication before 6000 B, C. It apparently
never occurred to ‘aleolithic msn “that by forming herds of
tame animals life would be relieved from the constant dread of
famin: and, above all, time saved and leisures gained which
couid be occupied with experiments fruitful in results for the
advancenent of civilisation". (Macalister).

The huge "urus" of C~~sar was a species of ox living

in the wild s$%ate in Britain long before man made his appearance

there, Following the Pleistocene age the speocies degensrated
and decrecased in sise, approaching more nearly the more modern
progenitors of the wild white cattle which are still preserved

in a few parts of the United Kingdom. By about 1000 B.C. this
wild undomesticated ox had divd ocut in practically all parts of

Oreat Britain.

Mcanwhile small cattle of various kinds, domesticated
probably in North Africue, had come to Britain in large iumbers
with the migrating Iberian psoples and for many oenturies the
type of cattle remained small. But the Angles and 8axons had
evidently obtained a cross between the Urus and their smaller
domeaticated cattle for, following the Saxon invasion of Britain,
the character of the existing domestic cattle population rapidly
changed. The NRormans continued the work which the Saxons had
initieted mnd, in addition, introduced red cattle to mome of the
counties on the coast.

The heterogeneous nature of the early domestic cattle
populations resulted in the formation of a large number of MOrs
or less isolated types scattered in various parts of the country.

Long association with one particuler district doubtless also
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developed gradual changes in the characteristics of the stock,
Thus when the eighteenth century dawned, with its promise of
radical change in methods of cattle-breeding, Britain contained
large numbers of “"native" cattle, peculiar in many cases to a
particular district. The action of natural selection under
the varying envirommental conditions over a long period of years,
the primitive condition of transport and inter-communication, the
undeveloped nature of the countryside and the influence of selec-
tive breeding practised by early husbarndmen had brought about a
considerable amount of differentiation into more or less uniformly
breeding strains amongst cattle which ultimately, at the time of
their introduction to Britain, had been gloeely related in type
as well as in ancestry. It was npon these different types of
"native" cattle that the celebtated master craftsmen worked, de-
veloping from them animals from which are ultimately descended
some of the great modern breeds as we know them today.

A+ about the beginning of the 18th century, too, methods
of farming were being consistently improved and, with the enclosure
of the common lands and the introduction of clovers, turnips and
other root crops into farm practice, farmers were beginning to
take a genuine interest in breeding improved cattle better
equipped to take advantage of the superior environment. Prices
for farm produce showed a general rise under the stress of the
frequent wars and through an increasing urban population conse-
quent upon the rise of manufaeturing industries. As cattle
stocks were improved, increasing demands for better quality
animals came from overseas and a new phase of English agriculture
set in - the breeding of blood stock for export. With 1t
came the formation of the Stud Books and the organisation of
the Breed Socleties.

Mention must be made of the work of Robert Bakewell
(1725-1795), sometimes called "the founder of animal breeding".
Working with Longhorn cattle, Shire horses and Leicester sheep,
Bakewell, in his home at Dishley, Leicestershire, was success-

ful in producing new animal types 8o superior in merit to the



stock from which they were derived that stock-men came from all
parts of Britain to study his methods and later to apply the
system to the best of their own stock. He initiated the system
of bull-letting - 1.e. males of his breeding were first hired
out to breeders in various parts of the country and no bull that
had not given evidence of ability to sire high quality progeny
was used in his own herd. Obviously he had a very high appre-
ciation of the ideal type of animal to be aimed at; equally
evident is his realisation of the value of and meané of indueing
prepotency; he made fgll use of the basic principles of breed-
ing: "like begets like" and "mate the best to the best";
his epoch-making system of sire-letting i1s now being duplicated,
after a lapse of nearly 200 years, in the new emphasis on progeny
testing and the importance of bull associations. Undoubtedly
Bakewell's influence extended over a wide sphere, not only through
the widespread use of animals of his breeding by means of sales
and the hiring-out of male stock, but also on account of the
attention which he attracted as a resourceful and adventurous
pioneer in demonstrating how guesswork in animal breeding could
be aupplanted by the application of well-formulated principles.
After Bakewell, came what J.L. Lush has described as
"a golden sage of stock-breeding". It was a period during which
unparalleled advances were made in developing from the native
cattle some suggestion of the modern organisation of the breeds.
Lush summarises the main general steps in development, as follows:
"First came the existence of a type which was more useful
and desirable than the ordinary type, but which was not
yet distinctly different in pedigree from the other animals
in the community. Second, some of the best animals of
that type were gathered into one or a few herds which then
ceased to introduce much outside blood. Then followed
some rather intenze inbreeding emong these animals and
their descendants until the animals of those herds became

distinct from the other gnimals in the community, not
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"only in type but also in inheritance; that is, until
they were really welded into a breed. Third, sas
this process had been moderately successful in produc-
ing a desirable kind of animal, the breed becams more
and more popular and more snd more herds of them were
established. Fourth, necessity for a central herd-
book arose when the breed becamé so numerous and the
breeders 8o many that no man could remember all the
information needed for the proper use of pedigrees.
Pifth, a breed society was formed to safeguard the purity
of the dbreed, conduct the herdbook, and promote the

general interests of the breeders."

Consideration can now be given dbriefly to the main
points in the formation and development overseas of the five

dairy breeds used now in New Zealand.

(1) IHE SHORTHORN.

The present-=-day Shorthorn originated in the old North-
East of England cattle once found in large numbers in Northumber-
land, NDurham and Yorkshire, particularly in the districts bordering
the river Tees. It 18 probable that Dutch cattle, imported
during the sixteenth and early seventeenth centuries and crossed
with the native cattle, produced the Shorthorn's distinctive charac-
teristics of large size, short horms, broken colour snd dairy
qualities. Careful breeding and selection had been practised
amongst this stook even before the Colling Brothers commenced to
improve the cattle about 1750, The Collings had both spent
prolonged periods of etudy with Bakewell and they applicd his
methods. Aiming at utility and beauty of form, early maturity

and flesh production, they succeeded in developing, by means of



close inbreeding, rigorous selection and progeny testing, strains
of cattle that were greatly superior, in general merit and in
breeding ability, to the stock from which they were derived.

Thomas Booth and his sons carried on the traditions of
the Collings, pursuing the same breeding system and using Colling-
breed bulls on cows of good Shorthorn character. The Booth cattle
exdrted a deep influence on the breed for the early maturing,
compact, short-legged, blocky, fleshy type of beef animal became
widely known and appreciated. Thomas Booth "regarded flesh-
making capacity and breadth of back and loin of more value than
a persistent flow of milk". This was the rock upon which
Shorthorn breeders were subsequently to split, for Thomas Bates
claimed for his famous "Duchess" strain "all the good qualities,
including that of milk production, which the Shorthorn breed
possessed."

The original Bates "Duchess", purchased from Charles
Colling in 1804, was a "deep, rich milker, making as high as 14
1b. of butter per week, and when fed off at seventeen years of
age 1s sald to have made an excellent carcase of beef." Bates
pursued a policy of closest inbreeding, stating in regard to his
"Duchess" cattle that he could find nothing good enough to mate
with them. But hereditary infertility was evidently fixed in
the strain for large numbers of the cattle proved sterile. Yet
the Bates cattle continued to be favouradbly known for their
deep milking qualities and with the growth of an export trade in
stud stock, numerous animals were sent to America, Australia and
New Zealand, in which countries they were preferred to cattle of
the Booth strain until in later years beef-bred Crulckshank stock
supplanted them in popular favour.

Shorthorn cattle were introduced into Scotland dur-
ing the early part of the 19th century by several breeders -
most prominent of whom was Amos Cruickshank (1808-1895). Unlike
his fore-runners, Cruickshank was for over twenty years uncon-
cerned with inbreeding or matters of pedigree. He looked for

individual merit in his breeding stock and animals to suit this
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purpose were drawn from the Colling, Booth, Bates and other herds,
irrespective of line of breeding. Cruickshank cattle became
noted for massiveness and robust constitution and were exported
in large numbers to the United States, Canada, Australia, and

New Zealand, for beef production.

The famous Conates' Shorthorn Herd Book appeared in
1822, George Coates was a Shorthorn breeder in a small way
who had made a private collection of the pedigrees of many of
the well-known improved cattle of the breed. While breeding
records of the better bulls had been available for a period of
about fifty years before this time, pedigrees containing names
on the female side were extremely rara and few extended back
beyond 1800. The Coates collection, while it received much
initial criticism from breeders, later proved 1ts value in keep-
ing the breeders in unison, in preserving the freedom of the
breed from outside adulteration, and in enhancing the commercial
value of registered stock.

The Coates' Herd Book continued to be issued more or
less as a private venture until 1876 when the Shorthorn Society
of the United Kingdom took over its publication. The develop-
ment of the herd book movement is significant asindicating the
rapid growth of cattle breeding which, from being a local affair
centring about a small number of herds where details of the
ancestry of breeding stock could readily be memorised, had pro-
gressed to a stage where the number of herds had become so great
and the cattle so widely distributed that some permanent record
of pedigree became essential if the breed was to be preserved.
The necessity for a herd book gradually became universally
admitted and, to prevent extortionate charges for registration,
as well as to safeguard the official recognisance of the register
of pedigrees, the breed society was formed to represent the
interests of the breeders as a whole snd to issue the herd book.
In the Coates' Shorthorn Herd Book, "NRo bull is eligible for

insertion unless it has five crosses, and o cow unless it has
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four corosses of Shorthorn blood, which are, or are eligible to
be, inserted in the Herd Book."

The Shorthorn has always bcen recognised for its milk-
ing qualities but strains within the breed have from tim to time
been selected for beef production primarily and milking capacity
has been neglected as a major function of the animel. Thus the
Booth and Cruickshank cattle were bred delidberately for carcase
quality, the overweening importance of these strains in the Short-
horn wsorld tending for some time to overshadow the breed's natural
deep milking proclivities, The Bates'Bhorthorns were of ccurse
gselected for the dual characteristics of milking espacity and beef
production, but the breeding of true Dairy Shorthorns capable of
equalling any of the avowed dairy types in production of milk and
butterfat, and at the same time of préserving certain of the fat-
tening qualities of the breed, is a relatively recent dev.loﬁunnt
in Shorthorn history.

In 1899, the Britieh Shorthorn Socisty instituted prises
for Shorthorns of outstanding dairy capacity that were entered in
the Coates' Herd Book, and classes for Dairy Shorthorns were estab-
lished at the léading shows in 1901. The Lairy S8horthorn
(Coates' Herd Book) Association was formed in June 1905, by fifty
members of the Shorthorn Society, all being men of long experience
with the breed. The Chairman of the inaugural meeting of the
Assoclation explained that : "It was necessary that something
should be done to maintain the position of the Shorthorn as a
dairy cow, The farmer required an animel which would yield a
large amount of milk and which was capable at the same time of
carrying flesh; the Dairy Shorthorm was the ideal snimal for
this purpose. The Association would, by offering priszes for
milk tests, by securing c¢lasses for Dziryshorthorns, and by
recommending judges, do their best to sustain snd popularise
th§ Shorthorn for dairy purposes - a breed which had for  many

years been 80 justly famous for beef, There was no question



of starting a separate herd book, and they had the approvel of
the Shorthorn Council.”

The Dairy Shorthorn Assoclation 1s of particular interest
in that it was the first breed society to publish authentic milk
records, At the Dasiry show:, all bulls shown rmust be the pro-
geny of cows that have qualified as milkers under the rules of
the Associetion, and their paternal grand-dams rmet also have 8o
qualified. The Association also records the milk yields of
non=pedigree Dairy 3horthorn cows (which are bred in large num-
bers in most parts of the United Kingdom and particularl y in the
North of England and in Cheshire) with a view to the e:ntry of
their progeny by registered shorthorn bulls into the Coates' Herd
Book.

8horthorne were first exported to North Amcrica in 1733
and throughout the nineteenth century large numbers of cattle of
the most femous English and Scottish streins passed into the
country, The first American :horthorn Herd Book was published
by Lewis F. Allan of Black Rock, liew York, and it continued to be
1isasued ae a private venture until the - mericsn shorthorn Breeders'
Association was organised in 1382, Coates' shorthorn Herd Book
qualifications are now practically accepted by the americen Associae
tion ailthough, unlike the former, the American Shorthorn Herd Book
has beéen closed to all but the descendants 6: registered cattle
aince the dbeginning of pedigree registry in that country.

The firet Shorthorn Herd Book in Crsnada was the Canadian
Shorthorn lerd Book, published in 1867. The first volume of the
British-American 3horthorn Herd Book appeared in 1881, but with the
pudblication of the Dominion Herd Book in 1887, all the interests
and records of the first two herd books were acquired. All sShort-

horn registrations in Canada are now conducted through the Dominion

Herd Book.
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2. THE AYRSHIRE.

The original habitat of the Ayrshire was Cunningham,
the upper part of the three divisions of the county of Ayr, a
region where only a hardy active race of cattle could adapt
itself to the humid climate and sparse hillside pastures. The
native progenitors (before 1750) of the modern Ayrshire were of
the so-called "Caltic shorthorn" type - small inferior unshapely
cattle, mostly black in colour. Investigation has tended to
show that it was upon this hardy foundation stock that various
outside crosses were made, from which emerged by careful selec-
tion and better methods of feeding and management, the fore-
runners of the present-day Ayrshire.

Dﬁtch cattle, valued for their milking capacity had
been imported into various parts of England and Scotland from
earliest times and it is probable that it was through the mating
of superior imported animals with the native stock that the
modern Ayrshire derived much of its distinctive colouring and
milking qualities while preserving its inherent hardiness of
constitution. It 1s possible that the Dutch strain was in-
troduced also through crosses, on the native Ayrshire stock, of
cattle brought into Scotland from Teeswater where the anceators
of the modern Shorthorn were being bred. In early portraits
of the breed published before 1828, can be traced some of the
essentials of the modem Ayrshire - the wedge-shaped deep body,
the short legs and the well- formed udder. A.D. Buchanan
8mith concludes that '""The Ayrshire as we know it now, derives
its milk vessel from the native cow of the district, from which,
together with the importation of some Dutch blood through York-
shire, 1t gets its capacity for milk production.".

A Highland heifer introduced into the 3winlees herd
ofsa prominent breed: r.Thomas Paton, is believed to be mainly
responsible for the characteristic turned-up horns of the breed,
for Swinlees stuck became widely distributed amongst breeders.

But while this infusion of Highland bldod through the Swinlees
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herd largely effected the stronger set of the horns, there is
no equal certainly that the same cow assisted in the same measure
to fix the compact udder and well placed teats, for there is evi-
dence that the earlier breeders had aimed at these features in
their stock.

In 1865, Lawrence Drew Jr. of Merryton bred the bull
"Burnhouses" whose female progeny "were fﬁll of style, with grand
frames and rightly hung vessels, while their teats were rightly
planted and of the proper dairy sige", and whose sons were widely
used. Shortly after this, however, Drew acquired a cow
(Mrs. Baird) of unknown breeding, which, although undersiszed had
a very tight and level vessel with small teats. In virtue of
her excellence in this one feature, the cow wag extremely succese—
ful in the showring. The subsequent widespread use of her male
progeny began the evolution by a certain group of breeders ouf the
"vessel-bred cow" in which sheer beauty of form and symmetry,
particularly of udder attachment, were emphasised at the expense
of milk production. As a result of this development, Ayrshire
breeders split into two schools of thought - not as between milk
and beef as in the Shorthorn breed - but as between two kinds of

"dairy type".

The Ayrshire Cattle Herd Book Socliety was established
in 1877 and the first volume of the herd book was published in
1878. Animals graded up from the common stock of the South
West of Scotland have continually been admitted to registration

after four top crosses with pedigree sires.

Milk-recording began in Scotland in 1903 and
sh;rply accentuated the difference between vessel-bred cows
and those bred for milking capacity. The milking qualities
of their stock had been maintained by many breeders despite the
exigencies of a show system which made high awards to cows on
vessel alone and to bulls on so-called "show appearance". This

had been effected by the selection of sires, not upon prize-
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winning ancestry dbut upon milking cupacity in the pedigrees;
the introduction of milk-recording showed the failure of the
Ayr dhow System where goneral utility in milk productio:. had
been to & large extent forgotten as the primary function of
dairy s took, In 1921, the Ayr New Show was instituted,

where animals were judged on a points z=ystem which took into

account both conformation and milk yield.

As previously, in vessel-breeding, so after the War,
in breeding for milk production, there became noticeadble in
some quarters a tendency to go to extremes - to select for
very high ylields, at the expense ol vessel, legs and body con-
formation generally. While the cows giving very high yields
may be desirable from the viewpoint of improwing the prodvction
of others, it is very cuestionable, particularly with regard to
the Ayrshire, whether anextravagantly high general average of
production is to be sought after. High yields can only be
attained at the expense of those features of leg, udder end
constitution which have made the Ayrshire breed oufatanding ae
an economicel milk producer under relatively hard conditions,

Following the emphasis on maxizum yield to the detri-
ment of other constitutional qualities, certain "milk" dbreeders
began to incorporate "vessel-bred" straine into their herds.

Moreover, amongst recorded vessel-bred herds, there has been a

steady increase in the milking capacity of the stock, Thus,
of recent years, there have been evidences of a willingness to
co=operate between the two achools of breeding, while at the
same time the two distinct types are preserved. AeDeB, 8Smith
statesa: “Yhile it ia not possible for the dispassionate obser-
ver of the Ayrshire breed to praise the crase which led to the
development of the vessel type, it is only Jjustice to state that
this type has recently made a definite contribution to the breed,
and probably will continue to do so in the futwre. It must
never be forgotten that one of the great ch racteristics of the

breed - the character most envied by supporters of other breeds -

is the shape of the udder®.
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Modern developments in Ayrshire breeding in 8cotland
include: the spread of the tuberculin testing, the vast
majority of tested herds in Scotland being Ayrshires; the
institution by the Society of a register of proven sires -

i.e. bulls having ten or more high yielding daughters entered
in the records of the Scottish Milk Records Association between
1917 and 1934: the standard of production is a yield of 280
pounds of butterfat as a cow, 224 pounds of butterfat as a
heifer, with the subsequent recalving at 15 months; the
publication in the quarterly "Ayrshire Journal" of a record

of living proven sires with daughter-dam comparisons.

The exact date of the introduction of Ayrshires into
England is not definitely known but a large herd of non-pedigree
cows 18 recorded as being at Cockermouth in 1876, In 1916
there were only eight members of the Society resident in England
but, largely through the influence of the London Dairy Shows
from 1923 onwards and the growing importance of liquid milk
production, the English membership had increased to 216 by 1937.
The development of tuberculin testing and the importance of
disease-free herds in the supplying of market milk has fostered
an extensive trade in in-calf heifers between Scotland and the
T.T. herds of England for the majority of Scottish cattle are

free from tuberculosis.

Although the first exportation of Ayrshire cattle to
the United States i1s not recorded before 1822, it must be con-
cluded that mileh cows of the breed were frequently carried,
for the convenience of passengers, upon many of the ships sail-
ing from Glasgow to North America. The first American Herd
Book was published in 1863~ 15 years before the issue of the
Scottish Herd Book; and the American Ayrshire Breeders'
Association, founded in 1875, preceded by two years the estab-
lishment of the Scottish Socilety. Concentrating on production
and economy of feed ®onversion, the Americans paid less atéen-

tion than the Home breeders to vessel-breeding. Ayréhiro
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cattle are in great demand in the United States for liquid milk
production, the regulation 4 per cent teat having done much to
focus attention upon the breed's ability to produce the maxismum
volume of milk at a 4 per cent test.

The first importation into Canada took place aboutA8L5
and Ayrshires were subsequently importecd with great rapidity.
The Canadian Ayrahi:e Breeders’' Association was found in 1898
through the emalgamation of twe former Associations formed in
1870 end 1872 respectively. The first Canadian Herd Book
of the breed was published in 1872. There are nearly 2000
breeders in Canada and the annual Canadian Royal Winter Fair

is the greatest show of Ayrshires in the world.

Ayrshires first reached Norway in 1855-60 and the breed
has been widely used in crossing with the native cattle. The
Red Troudhjem cattle are nearly pure Ayrshire and the Maselvfe
breed in the far north is also of Ayrshire origin, having been
developed as a result of continued use of Ayrshire bulls upon

the native cows.

Ayrshires were first imported into Sweden in 1844. The
Swedish Ayrshire Cattle Breeders' Association was formed in 1899
and shortly afterwards importations ceased owing to the successes
of Ayrshire crosses with the native cattle, animals with five top
crosses 0f Ayrshire blood being eligible for registry in the Herd
Book. Swedish breeders, although retaining the name of Ayrshire
until 1927, have evolved a different type from the Scottish breed,
but one that is well adapted to the husbandry conditions of thg»
country. Crosses of Ayrshire and Shorthorn upon native cattle
in Middle 3weden about the same time developed another red-and-
white dairy breed, but the two were amalgamated in 1927 under
the name of "Swedish Red-and-white Cattle" (S.R.B.). About

two~thirde of all registered cattle in Sweden are of the Red-

and-White breed.

The Ayrshire was imported into Finland for the first time

in 1847-48 and numerous heavy importations hesve continued to be
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made since, until at the present time the Ayrshire is the only
foreign breed of importance in the country, ranking equally
with the native breec s, The Finnish Ayrshire is hardly to be
distinguished from the 3cottish type and is verydifferent froa
the rather fleshy Red-and-white cattle of Norway and Sweden.
With milk-recording, the major emphasis, es in Norway and Sweden,
is 1814 on 1ife-time rether than on lactation yields, and stan-
dards have been eéstablished for proving sires through the pro-
duction of their daughteras, An interesting development par-
ticularly in Finland, is a register of feed eonsumption whereby
herds are listed which attain a high average production with
comperatively small emounts of fodder, but with ample grazing.

Claimed to be one of the oldeat and purest of the dbreeds,
the Jersey originated, it is believed, in the cattle of the moun=
tainous parts of Brittany and Normandy on the adjecent French
Coast, Even in 1734, however, the cattle which had been transe
planted to the smaell Island of Jersey, were asaerted to bde
"superior to the French® (Falle), Of these early daps,
Colounel l1e Couteur wrote in 1843 "most Jereey farmers, conscious
of possessing a breed excellent ror the production of rich mdlk
eand cream..... sought no further. (They were) content to possess
an ugly ille-formed animal with flat sides, wide betw.en the ribs
and hips, cat-hammed, narroyend high hips, with a hollow baok,
8he had always possessed the head of a fawn, a soft eye, her
elegant crumpled hom, small ears, yellow within, a cle2an neck
and throat, fine bones, a fine tall; above all, a well formed
capacious udder, with large swelling milk wveins. Content with
these qualities, the only question in the selection of a bdbull,
among the most judicious farmers was 'Is the breed & good one?'
meaning, solely, had its progenitors been renowned for their
milking and creaming qualities’ But the mere attention to

this was une- of primary importance in a circumseribed spot like
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Jersey; it may have been quite sufficient to establish a
hereditary superiority in the most needful quality. It may
also have established it with a rapidity that could not have
been obtained in a wide-extended country like France. Hence
perhaps the present superiority of the Jersey over the French
breed".

This early superiority to nearby cattle was preserved
by means of the famous "Acts of the States of Jersey", which, in
1763, 1789, 1826, 1864 and 1878, prescribed heavy penalties for
the fraudulent importation of cattle from France, with the object
of excluding disease, preserving the purity of the breed, and
fostering the export of Jersey cattle to England. But it was
not until after the formation of the Royal Jersey Agricultural and
Horticultural Society in 1833 that serious attention was paild to
the external appearance of the animals. In 1834, "A few gentle-
men, presided over by the then Lieutenant-Governor, Major-General
Thornton, selected two beautiful cows, with the best qualities,
as models. One of these was held to be perfect in her barrel
and fore-quarters, the other egually so in her hind quarters",
Fn.om these two, a scale of points dealing almost entirely with
the externai appearance of the animal was set up. Colonel 1le
Couteur and later, Colonel le Cornu - the two great names in
Jersey history - were in the forefront of breeders concerned in
the endeavours of the Royal Jersey Agricultural and Horticultural
Soclety to improve the general character of the breed on the
Island, and to develop its valuable dairy qualities. In 1936,
the Society recommended that one superior bull be kept in each
parish, and that breeders be encouraged to keep high class heifers
on the island in view of the high prices offered for export
animals. About 1853, when Island Jerseys became greatly in
demand for export to the United States, the Society ruled that
prizes gained by bulls would be forfeited if the animals were
not kept on the Island for a year, and this rule, slightly
modified, still remains in force.

In 1862, the Society stated "It 1s an established fact

that the renown which the Jersey cow enjoys is attributable to



the peculiar richness of its milk, as well as to its docility
of temper and neatness of form. Now, as this richness is not
80 marked in some specimens as it is in others, it becomes ad-
visable to make such selections in breeding as will ensurs fur-
ther amelioration in this most essential and highly important
point". Thus, Jerse; breeders had placed most emphasis upon
quality of milk, upon quantity of butter and, latterly upon
neatness of form, but little attention had been paid to milk
quantity. In 1865, however, a committee of the Agricultural
Socliety, concerned that breeders should pay greater attention .
to milk production in their stock, suggested thatevery cow with
the least tendency to weakness in that direction should be
"weeded out", and, further, that judges should specially con-
sider this factor in making awards. ‘High milk production
per se has therefore figured prominently in Jersey breeding
principles only for approximately the last 70 years in 1its breed
history of 200 years, Although quantity of butter had bsen an
emphasised desiderandum throughout its early development.
Coat-colour has never occupied a high position in the
attention of the Island breeders, although "colour-grages" have
from time to time swept the history of the breed in other parts
of the world - notably in England and America where solid colour
Jerseys with black points became the fashion in the 1870's. The
Sociegy of Jersey, however, watchful of the future interests of
the breed, was active in condemning this development when, in
1873, it reported: "Let henceforth such fanéiful ideas as black
tails and black tongues be estimated at their proper value, but
let the large and rich yield of milk be ever the breeder's ambi-

tion to procure”,.

The Herd Book of the Island was commenced in 1866 and
much of the improvement and present high standing of the breed
18 due to its influence. Unlike overseas Herd Books, evidence
of purity of breeding i1s not sufficient for registration for,
actually, owing to the stringent regulations against the impor-

tation of live cattle except for slaughter, all the cattle on
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the Island mey be regarded as pure-bred in the sense that no
foreign bloud has been introduced into the breed. Moreover,
on the Izl8nd, with its rastricted ares (eleven miles kong sand
8ix miles broad) it hes been possible to insist on the inspec-
tion of eaver, animal a8 aua undonditional precedent to registration
in the Herd Boak. Approved cattle which are not the progegy of
registersd parents but which are of sufficiently high merit are
entered as "Foundatlun 3tock" and those born of registered rarents
&8 "Pedigree 3tock",
The following are the conditione necessary to registration
(1) Every animal must be inspected by competent judges, and,
if aepproved, it obtains e quslification - namely commended
(c) or highly commendsc (K.C.)s
(21) Every bull submitted for queliffcetion must be accompans
ied by his dam, in order that the merits of the latter
may be taken into conadideration in awsrding s commenda-
tion to the formar,
(111) No heifer, slthough she may be descended from registered
parents, can be ontered in the Herd Book until she hashad
a ¢slf, and 1f at the time of her emamination she is a
poor milker, she receives no commendation.
A sgsten of milk recording wes instituted on the Island
in 1912.
Oyt of 10,000 Jersey cattle on the Imland in 1936, only
173 were not entered in the Herd Book,
A system of milk recording was commenced on the ieland
in 1912, in connection with the Jersey Herd Book, Only 8-9 per
cent of cows are tested in Jerscy but "the testing is very thorough
andthe cost of testing very high." A list of heifere produeing
more than 1.3 oounds of butterfst and of cows yielding more than
1{7 pounds of butterfat on officiul tests 18 publisbed fortnightly
gilver medal, Cold “edel and Medzl cf Merit Certificates are now
issued to cows attaining certain standards of productiocn in 305
to 361 day lactaticns end complying with certein calving require-
aents,. A brll having thrse or more duughters quelifying in
any one of these dlvisions is entitled te be called a 3ilver Medel

Sire or Cold Medsl Sire or Medsl of Merit _ire, @8 the case may be.
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The seventyfirst annual voluae of the Jerasey Herd Book
igasucd in Cetovber 1937, contained the registrations of 197 bulls
and 2275 heifers, qualifications for 87 bulls, 305 pedigree stook
cowg and 10 Foundation Stock cows, and sxport cértificates were
listed for 12,1 animals, An extremely important source of revenue
to islaad breedars is from the sale of stock for export, and
exceedingly high prices have been peid, particularly by Ameriean
buyers, for Jersey-bred asttle, In 1937, 716 head of cattle were
shipped to England, 462 to the Uni ted St¢ates, 57 to Bouth Afriocae,

L to :enya and one each to Brazil and New Ze&lund. For the past
twenty-rive ycars, the export of stock has excceded G0N0 animals
snnuelly, the greatest number (1lu4l) beinc shipped in 1929 when
the Amerioan trade wrs at its héight.

Jarseys were firat Iimported into inglend in 183% and
large numbers of stock were shipped during the ‘'forties. The
inglish Jersey Cattle Society was founded in 1878 and issued the
firat volume of 4te llerd Pcok in the following year, The
Soclety took the initiative in establishing butter test classes at
the principal English deiry shows in 1386.

Jersey cattle were first e¢xported to the United States
in 1850, and lerge further consignmenta were made,smounting to more
than 2000 per head per annum between 1860 and 1890. The Associa=-
tion of Brecders of Thoroughbred Mest Steck was the first organisa-
tion in America to issue Herd Booke of the breed. S1x volumes of
the American Jersey Herd Book had been published by 1878 when the
responsibility was assumed by the newly eateblished America Jersey
Cattle Club, Only cattlo that trace Airectly tc Jersey Island
are admittcd to registry. Jergey cattle rank in numbers next to
Holstéin-Friesisens and Guernseys in the United S:2tes and purebdbred
stock registered in 1937 mumbered 8436 bulls and 35,256 cowe, Jersey

etrains are widely dispersed in dairy herds throughout the country,

4, THL FRIESIAN.
The name ['riesian derives from the "utch orovince of Frieslsnd
lying north-east of the Zuider Zee, where the raising of cattle meinl

for dairy purposes hags been the chief occupation of the inhabitants
for ocver 8wo thousand years. About 300 B.(., the Friesifn£3 {$.

psstorel people possess ing numerous white cattle, dwelt alo rotane
shores of thc North Sesaj ebout two hundred yeass later the Batavia
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history are vague, it is known that large broken coloured cattle
have gmisted in the Netherlands for many centuries and it is pro-
able thut these originated from interbreeding between the two early
races. In the course of time these cattle have been evolved into
thre¢ prominent breeds, two or three lesser breeds and many mixed
breeds; but the Friesian, .redominaatly black and white with &
charecteristic colour pattern, and of pronounced dairy typej; is
certainly the most important and moat highly improved of &all the
Nutch bdbreeds.

The provinee of Friesland consists largely of very fertile
reclaimed sea-marshes upon which highly productive pastures have
been sown, and the climate, moist and comparatively fresh, is alse
favourable to dairying. Under these advantsgeous natural condi-
tions, the obJjects of the breedera have largely been fulfilled.
“The i'riesland farmer has for his aim in rearing a cuw, which being
fed and treated normally, regularly produces a good guantity of
milk and butterfat for yearsj; which is handeome, healthy and
of strong build, and when sleughtered yields meat which is8 not
too fat but of excellent quality". (Blink). It ie prodbadble
that the Friesdian cattle have remained in the same territory,
without new blood, for at least 2000 yecars, and have becn famous
for dairy purposse during the entire period. Although the Dutech
have laid considerable emphasis upon beefing qualities, high dairy
capacity has alweys been insisted uion, and the ideal type of the
breed which has becoms constant in North Holland and Friesland is
designated as "milk and beef form". The contral situation of
the Netherlande and its easy sccess to large narkets in knglend,
dermany, Belgium and France have grently assisted the development
of export trade. Pirtle states that both before and during
the Middle Ages Fpriesland carried on an extensive export trede in
cattle and Adalry products. Also, according to Motley, the cattle
industry was very important during the early seventeenth century,
and the value of butter and cheese exported annuélly amountéd to
millions. The Dutch view, therefore, appesrs to favour close

attention to conformation, substance and constitution, while yet
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preserving the breed's extraordinsry milking powers. The type
has been influenced to somc extent from time to time by the rela-
tive demands by overseas customers for fat cattle end dairy pro-
ucte.

"The great development of the Dutoh cattle industry
begsn in the rifties cf laat century, largely owing to the open-
ing up of s largs market for fat cattle in Great Britain. The
demand for the beef tyne anA the intercuvurse with Britain that
were the immediste rssults, led at thie time to consideradble ia~
nortations of Shorthorns whieh wery used for croesing. Twenty
years later, however, it wea seen thet the results were much leass
satisfactory thsan had been hoped. Koreover, an export trade in
breeding cattle of the jure native types aspreng up soon afterwards,
and the relative importance of the trade in fat cattle dimiaished,
Hence it happened that the shorthcrn blood was largely eliminated,
and the ultimate result of the importationa appears to have dbeen
snall as regards the cettle of the country generally, and negli-
gible as regards thuae of Priesland. The high velue of Dutch
cattle soon decamc widely reaiised, and extensive exportations
were mede during the seventics und eightiea™. (%Wellece),

The Frieslan Herd Book Asucciation (¥riesch Roundvee
Stambolk) was organised in 1879 with the object of locating and
registering those enimals of tho grcatest value for breeding
purposes. All animals submitted for registry are carefully
exanined on outward appearance by competent judges of the breed.
Cowe are inspected when they have reached the age of 2 years 10
monthe and have produced their first calves. Balles are Jjudged
at 13 months of ege. The rFrieslend cattle Herdbook covers
all the Black and White eattle of Friesland, but although all are
purebdbred, only ll-12 per cent are registered. The Herdbook
Ausociation also keeps a careful record, for pedigree purposes,
of certificatee of servics and bLigth, snd records of the milk
production and butterfat of the entire lactation period of pedi-
gree cows,

In connsction with the herdbook mesociations, there
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are local societies of three kinds:

1. Bull Societies: Found in all parts of the country,

these societies ehcourage the keepipg of high-
producing cows, minimése the expense of keeping good
bulls, and prevent the exportation of specially high
class bulls,

2. Control S8ocieties: These societies control the

milk and butterfat records of the cows of the
members. The first milk recording association was
established in 1899 and 781 were in operation in 1932,
3. Breeding Societies: These organisations generally

exercise the functions of both the other societies

end also keep records of breeding and young stock.

Dutch cattle had been imported into Great Britain
from time to time over a period of several hundred years, but
were of relatively alight proportions until the latter part
of the nineteenth century when, for the twenty years ended
1892, nearly 50,000 Dutch cattle were imported annually. No
widespread efferts were, however, made to preserve the breed
end only in a féw cases did owners endeavour to improve their
stock. With the formation of the British Friesian Cattle
Society in 1909, herd book registration (on inspection) was
begun. The need for fresh blood of unquestionable purity
arose shortly efter this time and, by special permission of
the Board of Agriculture since all importations of live cattle
had been prohibited in 1892, a consignment of 39 bulls and 20
cows was imported from Friesland in 1914. In 1921, negotia-
tions for a consignment of cattle from Canada proving unsuccess-
ful and importation from Holland impracticable on account of

disease in that country, a shipment of 95 young bulles and
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and heifers was made from South Africa. The Society has established
an advanced register of production, the qualification for entry being
a milk yield of 1300 gallons for a 5 year-old cow. Several bulls
have qualified for recognition as advanced register sires, having ten

or more daughters listed on the register,

The early Dutch settlers brought their cattle with them
to America but W.W. Chenery, Belmont, Massachusetts, with importa-
tions between 1852 and 1861, was the first to establish and maintain
a purebred herd. Numerous other importations followed and many
purebred herds of Dutch cattle became established. In 1871, the
United States Department of Agriculture recognised the breed as
"Holetein" and in the same year an Association of Breeders of thorgugh-
bred Hulstein cattle was formed, The Dutch breeders in Holland,
after protesting vainly against this gross error, assisted Thomas
E. Whiting, Massachusetts, to select and purchase a herd of their
cattle on condition that he should establish in America a herd book
maintaining the correct name of the breed. Accordingly the Dutch-
Friesian Cattle Breeders' Association of America was formed in 1879,
so that there were two associations and two herd books in the United
States., After much controversy a compromise was effected in 1885
when the two conflicting organisations united to form the Holatein-
Friesian Association of America. The Dutch-Friesian Association
in 1883 had originated a system of advanced registration owing to the
fact that many cattle of doubtful merit and unknown breeding were
being entered in the Holstein Herd Book. The qualifications for
entry in the case of bulls were determined by a special scale of
points and in the case of cows by a1 additional scale of productive-

ness,

5. THE RED POLL.

Hornless cattle are known to have existed in the county of .
Suffolk since the beginnings of snglish history, the breed probably
having been brought from North Denmark, via Holland, by 1nvading
Angles in the 5th century. Young (1792) describes these suffolk
Dun cattle as renowned for their butter - "justly estimated ths pleas~

antest and best in England".
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In contradistinction to these polled Suffolk Duns, the old
Norfolk cattle nearby, belonging to the Norse and Danish settlems,
were a horned breed described by Marshall {1782) as "A small hardy
thriving racej; fattening as freely and finishing as highly at three
years old as cattle in general do at four or five; the favourite

colour a blood-red with a white or mottled face".

The blénding of the two very distinct breeds was commenced
well over 150 years ago, but for some considerable time however, the
Norfolk Polled cattle remained of the hardy early maturing beef type
with poor milking qualities, while the Suffolk Folled cattle were re-
markable for milk production.

In the early years of last century, John Reeves and Richard
England, Binham, set about blending the twe breeds for form a "new m
kind"of general purpose animal. This was to be without the horns
of the "true Norfolk Red" and the bullocks were to fatten to about
fifty or sixty stones, with as little coarse meat as could be expec-
tea". At the same time, too, one George, of Eaton, began to 6ol-
lect a herd of blood-red Polled Suffolks. Thus the Norfolk and
duffolk breeds were "mixed" and closs inbreeding systematically prac-
tised through the use of home-=bred bulls.

Interchange of cattle of the improved types continued to
occur between the two counties, and it became apparent that breeders
in Norfolk and Suffolk, both striving to produce blood-red polled
stock with dual-purpese qualities, were gradually working towards the
same ideal. Show-ring competition between the Noffolk and Suffolk
types led to their further admixture on the basis of the blood-red
colour and it can be said that from about the year 1846 the two types
were finally merged into each other. The constant interbhange of the
best blood brought about improvement and similarity in the two strains
so that at the Royal Agricultural Society's Show in 1862 they were
found to be indistinguishable and became publidy recognised as "the
Norfolk and Suffolk Red Polled" breed. Twenty years later the name
was shortened for convenience to "Red Polled", and further abbrevia-
ted in 1909 to "Red Poll" in order to deny any suggestion ghat the

breed was artificially polled.
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Modern Red roll Cattle have attained to Wwhat is
designated as "idedl dual-purpose form" - i.e. the cows are
not wedge-sheped to the extent found in the more specialised
milking breeds, but tend rather to retain the old Nofrolk
body~form in combination with the high milking qualities and
polled dondition of the Suffolk Dun cattle. Thus an en-
deavour has been made to prescrve and blend within the same
animal the outstanding characteristics of the two widely diver-

gent parental strains.

The Herd Book was commenced in 1874 as a private
venture and was unusual in that group letters and numbers
were allotted so that breeders would be able to discover
rapidly and accurately "which of the families breed stock
~ that will give the best results". As Wallace states: "A
sslf-acting process of selection was thus oreated". For
the second issue in 1877, animals were required to have
"proof of 20 years' Red Polled inheritance, or four generations
of Red Polled ®blood". Until 1905, a sestion for “Probationsrs"
prevented the complete elimination of the progeny of meritorious

animals unable to comply with these conditions.

The Red Polled Society of Great Britain and Ireland
was founded in 1888 and "the Council made a regulation that any
record sent in for publication at the Society's cost in the Hera
Book should show the milk yield for all the cows in the hemd,"
In 1899, it formmlated rules for judging which provided for the
taking of morning and evening records under normal conditions
and subject to independent inspection. "They also provided
for pail and butterfat tests in the show-yard, and for the Judg-
ing there of the cow by quality and appearance as a dual-purpose
cow; One~third of a specified number of points being allotted
to milk, a third to butterfat and a third to quality.......a
dual-purpose cow must be able to give a fairly good account of

herself in the dairy and be able to produceoslves which, when
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steered, will grow well and fatten into good butchers' iboasts."

The first importation of Red Polls into the United Btates
for systematic breeding purposes was made in 1873. The Red Polled
cattle Club of America was organised at Chicago in 1883 and the
first volume of its Herd Book issued in 1887. Following the example
set by the English Herd Book, the American issue alko allotted
letters of the alphabet to indicate the familiese of the foundation
cattle registered. Until 19501, the American Herd Book included
all of the cattle entered in the English series.
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c. TH% DEVELOPMENT OF THE BREEDS IN NEW ZEALAND.

New Zealand offers exceptional advantages for the breed-
ing of purebred dairy cattle.

Conditions of climate and topography are in general
similar to those of the countries in which the various stocks
were originated, but with this difference that extremes of heat
and cold, the necessity for housing and artificial feeding of
stock and periods of real feed scarcity, are not usually to be
found in the Dominion. In short, the new environment in which
the imported cattle were placed, was such as to offer every en-
couragement to natural increase, to the full expression of here-
ditery characteristics, and so to the rapid development of superior
strains,

Further, there were no native cattle in the Dominion and
the characteristics of the improved introduced stock did not offer
thorough adulteration with the "blood"of an inferior race.

Moreover, the long distances over which the cattle had to
be transported meant that only stock of superior individual merit
and of constitutional gualities sufficiently robus to withstand
successfully the arduous nature of the Jjourney, could profitably
be imported. The number of average and inferior individuals

that were brought into the Dominion tended therefore to be small.

1. THi: SHORTHORN.

The preponderance of the Shorthorn in the cattle stocks
of the Colony for the first sixty years of settlement, compared
with the lesser importance of the breed in this country since the
turn of the century is one of the most striking features of the
development of cattle breeding in New Zealand. The early settlers
of Australia and llew Zealand came for the most part from England-
and Scotland and the cattle that they favoured were, naturally,
the established breeds of the United fingdom. During the nine-
teenth century, the Shorthorn was the most highly improved and

most widely distributed breed in the British :Isles, Shorthorns,
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therefore, were brought in large numbers to ..ustraelia and to Kew
Zealand by the colonists, The qualities of' the breed, its adapt-
ability and docility and hardineass of constitution and, especislly
1ts general utility value in milk and beef production soon made the
Shorthorn highly priged for its jr rformance under the rather different
conditions of its new environnent, as well as on account of its tra-
ditionally high reputation and widespread use in Great Britain,

While it 1s assumed, on account of the early importance of
the breed in Australia, that the cattle of the Fev. Samel Marsden
were of Ghorthorn extraction, the first recorded importation of
"nearly pure"” Shorthorn cattle wae made by 7, B, Rhodes, Canterbdbury,
when he brought 48 females and 2 bulls from New South Weles in
November 1839, In 1850, the Deans Brothers, Canterbury, whe
already had about 130 head of cattle, landed the large consignment
of 168 heifers and 4 bulls, all being purebred Shorthorn cattle from
the Potter lMc.uuen strain of Australina Shorthorns at Hunter River,
From this herd, 8horthorn stock was supplied to most breeders in
Canterbury.

The firast cattle census of the Colony was xmade in 1851 when
a total of 34,787 head was recorded and there can bc no doudbt that
practically 21l these were Shorthorn or predominatnly Jhorthofn.
Imnigrant ships began to arrive in considersble numbers from this
time onwards and they nearly all carried & few cattle,mest of which
were Shorthorn, The bulk of the cattle stocks of the Colony was
obtained from the New 3South ¥ les, but a large number of excellent
individuals (again mainly Shorthorn) came from Gveat Britain with
the colonists. A further ennumeration of cattle made in 186, gave th
total s 249,760 head and agein practically all these were shorthorn
or of Jhorthorn e xtraction, although Ayrshires were beginning now to
become numerous, particularly in the Southern provinces in the
vicinity of the 3cottisch settlements,

Herd book registration in New Zealund begen in 1866 when a
Shorthorn Herd Book was established by Sir George :‘hitmore, of Riss-
ington, Hawkes Day. Three volumes had been published by 1870
when the interest in the book passcd to Mr. “.J.C. Bluett, of Leestol

Canterbury, who edited Volumes IV and V. In 1870 also, the Canter
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bury Agricultural and Pastoral A,suvcietion began to publish the
Canterbury Herd Book, five volumes of which hed appeared by 1880,
In 1884, by arrangement with iir, Bluett, the two herd books were
combined in the lew Zealand Herd Book of Short-horned Ogttle (New

Series) Volume I, published by the Canterbury A. snd P. Agsociation,
It waa decided to continue the register of bulls as in the Bluett
Herd Book, and the register of cows as in the Canterbury Herd Book.
Thus volume I of the new series contained the registrations of 380
bulle (nu mbers 240 to 619) snd of 648 cowe,(numbers 792 to 1439).

A New Zealand horthorn Cattle bBreeders' Association was
formed in November 1914 as the result of a meeting of dbreeders held
in the Canterbury A. and . Asaociatio.'s rooms ‘r Christchureh,

The new association arranged to purchase the copyright of the New
'sealand Shorthorn Herd ULook from the Cantertury A. and P. Assocla-
tion and has since carricd on the publicatiun,

In 1938, the New Zealand 3horthorn ociety (Inc.) as the
Association 18 now known, published the 28th volume of the Herd Book,
in which it is shown that 7,267 bulls and 15,520 cows have been admit-
ted to registry since the herd book was commenced, Polled cattle
were also included in thi:s volume, importations trving been made
from the United 3tates.

The conditions of entry in the present-dey Herd Book ine
clude :

(a) A bull to be eligible for :nsertion in the Herd Book
muat be by & registered bull, and must have five top
crosses of registered sirves on the dam's side, the

foundation cow to be of Shorthorn descent.

(b) A cow to be eligible for insertion in the Herd Book
must be by a registered bull, and mst have four top
crosges of reglatered sires em the dam'e side, the
foundation cow to be of shorthorn descent.

(¢) 8hould breeders desire, the Council will publish
resulta of semi-official tests in the llerd Book,

(d) Bulls or heifera being the progeny of cows which
have been tested for butterfet production under eny

regéognised system of testing, vis. Gpoup, O.H.Te, OF
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C.0.PR., test, will be indicated in the Herd Book as such
by the insertionof the word "tested" in the pedigree of
the bull or heifer concerned, provided that the entry
form shows the record of production of the dam snd the
ycar and system of test, The production of the dam of
the sire may elmo be shown, and records may be published
with the pedigree.

(e) Commencing with volume 28, cattle of polled breeding or
polled cross will be entered and numbered in a separate
section of the herd book, and cattle previously entered
will be renumberéd. A bull shall be deemed to be pol~
led unleas it has five top crosses of registered horned
gires on the dam's side and @& cow shall be deemed to be
polled unless it has four top crosses of rogistered horned
sires dn the dam's side.

There are now 33 registered herds of Shorthorn cattle in

the NDominion, the majority beinr kept solely for besef purposes,

2.  THE MILKING SHURTHORN.

A brief outline has becn preaented of developments in
shorthorn breeding in New Zealand, more particularly as they have
arfected the Breed's capadbilitics in beef production. Rut, the
3horthorn, in addition to its importance in beef production, also
predominsted in the Colony's dairy cattle populetion for a period
of more thun seventy years, extending from the time of the first
gsettlements until the firgt decade of the present century, "In
the early days of settlement in this Dominion there were many fine
herds of Ghorthorn cattle cstablished, which were not only good for
beef but had great milkin- quslities &8s well, and in the early
'sixties and 'seventies when cheese and butter were made on the
farm, the breed was very nuch thuught of, and considercd the meost
profitable at that time.,

with the commencemncnt of the expért trade in refrigerated
products, the early establishmmit of freezing and meat-preserving
vorks, and initially higher prices for meat than for dairy produce,
caused a greaier emphasis to be laced upon beef production rather

than on milk production in the cattle stocks of the colony. The
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Shorthorn at this time was, generally speaking, by no means a
apeclalised dairy animal, The transplanted Britiah farmers,
imbued with the traditions of the ¢1d Country, had continued to
expect a fair degrec of beefing qudlities in their milking stock
and 1t can reasunably be said of the pgeneral cattle population of
the time that, while there were numerous herds and strains &6f
ca‘tle bred primarily for milk production, the dairying capacity
of the great bulk of the stock was low. Under theae circumstan-
ces, un adjustment towards meat r=ther than milk production was
eeelly and rapidly carried out.

With the increesing importance of dairying as en export
industry consequent upon improved uvrganisation and the higher prices
of the 'nineties, there aurose a heavy demand for epecialised high
producing dairy stock for breeding purposes. This demand the pre-
dominantly Shorthorn population was unable completly to supply. A
new emphasias on breeding for milkin- capacit: was developdd and
since it became increasingly appasrent that the general cattle etocks
of the country would require very congidersble improvement in their .
milking capacity, large numbers of stud cattle were imported, prine-
cipelly from Australia, the United iingdom, Cgnada and the United
States of .mcrica, Initially, a large proportion of these was
Shorthorn and while some were introdueed with a view to improving
the breed's beef-producing qualities, the majokrity were descended
from notable milking streins. The New Zealand Government was
active in supporting the movement and established milking herds of
shorthorn cattle at some of the Sgate Experimental Farae, at which
centres, bulls were available for service at ¢ small fee and young
stock could be purchased. Later on, when ‘erd-testing had »ecome
eatablished, the State herdas were in a position to gupply the industry
with registered purebred sires backed by recorde of milk and butter-
fat production. The stimulus of these developments to Shorthorn
breeding was such that during the 'nineties and early yeers of the
precent century, Shorthorns accounted for between 65 and 70 per cent
of the total purebred population.

But fron the figure 67.2 per cent in 1904, the percentage

of purebred Shorthorns in the totel purebred cattle population de=
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clined to 9.5 per cent in 1928, Amongst the more important factors
operating to bring this sbout were the rapidity of develo.ment of the
deiry industry and the consequent urgent need for high producing
specialised dairy s tock. The expansion of dairying proceeded very
rapidly under the stimulus of a rising price-level for pgodues, the
establishment of numerous dairy factories and developments in the
general organisationaf the industry. A heavy demand set in for
good milkin cattle and the system of crossing 'specielised dairy
bulls upon the femele grade vopulation (meinly Shorthorn) became
firmly ostatlished. Jersey, i‘'riesian snd . yrshire bulls were widely
favoured for this purpose but the . horthorn wes still consideradly
used, and of course 8 proportion of milking as well as beef Shorts
horn herds remained purebred.

Fpom about 1908 onw:rds, the versey became increasingly
important for orossing purposes end Jersey purcbred cattle increased
very rapidly in consequence of the high values of and heavy demand
for registered purebred Jersey sires for use in grade herds, At
the same time, ~urebred Shorthorn cattle, declined in numbers very
considerably. By 1918, the respective populations were approxi-
mately equal in numbers, but by 1928, when Jersey purebred cattle
comprised 55 per cent of the total purebred cattle populatio:,
purebred Shorthorn cattle accounted for only 9.6 per cent, of which

i{11kin_- shorthorns represeanted 5,9 per cent.

Year PyrebredChorthorns Purebred Jerseys
1897 757 33
1901 71.0 ) 3.6
1904 67.2 3.9
1909 556 9 8.9
1918 21.8 25,9
1921 22,7 3hels
1924 12.7 é”'3° 5.2§ 49.7
1928 9.6 (1.5, 5.9 553

In 1913, the liew Zemrlsnd Milking Ghorthorn .ssoci tion was
formed in Palmerston Horth and the wWalketo Dairy Shorthorn Associa-
tion in Hamilton, but the two societics amslgamsted in 1917 under
the title of the former and with a membership of about 50. The

objects of the Associution nclude the following :-
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"a, To maintain the purity and improve the breed of
Milking Shorthorn Cattle in New Zealand.
b. To collect, verify and publish information relating
to Milking Shorthorn cattle and to compile and pub-
lish a Book of idilking Shorthorn cattle in New Zealand.
c. To offer prizes for Milking Shorthorn cattle; to en-
sure the representation at important shows in New Zealand
or abroad of the best specimens of the breed.
d. to encourage testing of pedigree lMilking Shorthorn cattle

for production of milk, butterfat and so ids (1926-27).

g to improve the breed generally to such an extent that
New Zealand in the future may reasonably hope to export
high-class Milking Shorthorn Cattle to Australia, Africa,

America, China, Japan and elscwhere. "

The formation of the soclety was a resultant of the de-
clining popularity of the Shorthorn as a milking animal and was
almed at the p reservation, by means of herd book registration and
cohesive organisation amongst breeders, of those Shorthorn cattle
with good milking capabilities; and, further at the establishment
of an improved type of the !ilking Shorthorn breed in which superior
milk-producing qualities (the primary aim) would be combined to the
fullest possible extent with early maturity, good frame, doclile
temper and readiness to lay on flesh when dry.

The first Milkines Shorthorn Herd Book was issued in 1915,
and contaimed the registrations of 50 bulls and 362 cows. Volumes
I, II and 111 admitted non-pedigree females but the practice was
discontinued after 30th June 1918. Up to and including Volume
7V, all animals eligible for admission to the Herd Book were sub-
ject to inspection before registration but, after 1925, entries
were accepted on pedigree records. A tattooing system for the
purpose of giving greater security in the identification of animals
was instituted as from lst June 1926. In volume VI1I, 1926-27,
an appendixto the Herd Book was established for the purpose of regis-
tering non-pedigree Milking sShorthorn cows fulfilling the following
conditions:

"a., That they complete the undermentioned butterfat ®cords
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under the supervision of a Group Herd Testing Association
or Official Herd Testing conducted by the New Zealand De-

partment of Agriculture,

If 2 years old at the commencement of test, 240.5 lbs, fat

1] 3 " ;] " " " n L 277' o " L]
2 u " LU L " " L) " 313. 5 L] "
L 5 LJ L " 4] n " ] 350. O " "

b. That such cows be subject to inspection by an Official Judge
of the Association or the Official Inspector. Applicants pay in-

spection é&xpenses,

¢c. That female progeny only f rom such cows by registered bulls
be eligible for entry in the Appendixfor the next L genera-
tions, subject to inspection by an Official Judge of the As-

socliatlion or the Official Inspector'.

In Volume IX, 1927-28, Certificate of R,cord and Group
Herd Test records for pedggree cows were published, as well as G,oup
Herd Test records for appendix cows.,
The most recent issue of the Herd Book (Volume XIII, 1935-36)
lists 919 bulls, 1942 cows and 670 Appendix cows. There are now
LOO members of the association and, since the herd book was commenced,
the total admissions to registry are :
9,076 bulls
292,149 cows
3,314 non-pedigree cows.
Milking Shorthorn breeders have 'articipated from time to
time in the C.0.R. scheme for recording purebred dairy cows, the

progress to date being &8 follows :-



Average Yields
AA8SE ﬂ;zggeﬁffﬁ‘ Fat“;gpwelgggs i1k Fet QEEE%E%%;&EE%IIE:EQL__

Jr.2-yr old 365 14573 592 1 59 39 8540 348
Sre 2-yr olad 365 13273 581 1 L7 350 9015 376
Jr.3=-yr olad 365 14033 678 1 30 338 9772 LO1
sr.3-yr old 365 14640 748 1 3 342 10949 456
Jr.h=yr.old 358 17688 630 1 27 350 15286 640

2

9

3r.4=yr old 365 20136 734 37 342 11548 435
Mature 365 857 298 342 11915 478

A total of 532 Certificastes has now heen issued to 482
registered purebred Milking Jhorthorn cows, the average seasonal
production being : 344 days :11,028 1lbe milk: U4L.O3 per cent
fat: 445 1lbs butterfat,

2e  THE AYPSHIRE
The firat Ayrshires to comto New Zealand wre a bull
("Rob Roy*) and several c ows, which were landed in Otago in 1848,
Furtheor importations were made from time to time, including @
hipment to woutland by the liew Zealand snd Autralian Land Com=
pany in 1859, Koat of these cattle continued to be loocéted in
Otag: and Southland, near the _cottish settlements amnd although
numbers vere greatly maltiplied in these districts, the breed
did not epread to othcr purts of the Colony to any marked extent,
Nevertheless,  yrshires in 1897 ranked next in impeor-
tance to Shorthorns, accounting for 5.2 per cent of the total
purebred cattle population. Numerous importations were made
in the latter pert of the 19th century and during the early ycars
of the preacnt century, but thouwgh the breed hes tended towards

grecater prominence, progress has veen slow.



Year Purebred Purebred sJ/urcbred
Ayrshires Jergeys gnorsgoggg

1897 5.2 5.3 757

1901 5¢0 3,6 71.0

1904 4,0 3.9 67.2

1909 5.0 8.9 55.9

1918 55 25.9 21.8

1921 5.7 3y 22.7

192L 6.7 L9,7 12.7 gvx.s. 5.23
1928 6.9 55.3 9.6 (M.8. 5.9

Occasional importations of bre:ding stock from Scotland
and the Lnited “tates were made by leading breeders between 1910}
when the issociation was founded, and-1930. Since the latter
date, the Agsociation has been e xceedingly active in adver ising
the merits of the breed and haslitaelr organised the impaation of
three consignments of Canadism=dred  yrshires, totalling fifteen
bulls and 2 in-calf heifers.

The firat volume of the Ayrshire Herd Book of New Zealand
was published in 1910 by the Ayrshire Cattle Breeders' Association
of New Zealard, a society then of 46 members. The objects of
the Association include the following @

a. "To maintain the »Hurity of the breed of cattle known
as . yrshire cattle.
be "To collect, verify, preserve and publish an Ayrshire
Herd Book, with the pedigrese of the said cattle and
other useful information concerning them,
c. "the promotion of fellowship amungst Ayrshire bresders,
and the furtherance of their mutual interesata generally
in so far as thc breecding of ayrahire cattle ia concerned.”
The volume contalned a register ol 53 bulls and 159 cows,
and an ap)endix of 23 bulls and 136 cows, the respective qualifi-
cations for entry beinpg:
a. Herd Book "The name, agc, colour of each animsl, and full
nane of the breed of each unimal, together with the names of sire
and riam of each animal for five (5) genersations, except in csses

of snimsls (imported) froa Hicotland or Cansda and entered in the
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Ayrghire llerd Book of Scoéland, Canada or Australasia",

b, endix: "For registration without a number, of animsls
approved by the Committee, but not tracing directlythrough both
dam sand rire for give gencorations, and therefore not eligible for
entry. Pegistered in the A»pendix in oxder toqalify their
nrodugce for entry in future volumes, Such uroduce to be by
rcgistered sire of dam%,

The Appendix was continued forthe first sight volumss
of the Herd Book after which no animals were admitted to registry
unless both the sire and dam had been registered.

The sixth volume (1916-17) contained a list of show-
winning ..yrshire stock and in Volume Vi1 (192) was published a
118t of C.0.R., ocertificates gulned by Ayrshire cows.

With volume XVI1l §1932) a register was initiated of
Record of rerformance cows (R,0.7) 1.e, cows conforming to the

following standards of production.

Ap C.0.7 (365 Qdays) G, H, T O, H, T, C (305days
Sk B S /P ey s
360

Mature 10925 1be L37,51bs 9,000

4 yre old 10150 406. 25 8,000 323
3 yrs ol 8280 331.25 7,000 287
2 yrs old 7650 306.25% 6,000 250

A totel of 83 ©,0, s cOows has been liated to date,

Ayrahire performances on C.0.P, testing are as follows:

resent Class .eaders Average rroduction -

Age Group _._IM_‘
Days il  Fat Certc, Deye Milk __ Fat
2-yr old 365 12,281 674 73 344 8,959 372
3-yr old 365 16,508 647 L4l 347 10,112 416
L=-yr old 365 1:,208 714 27 316 11,378 U460
mature 365 20,306 833 110 38 11,943 U486

A total of 251 certificatus Lae now been inssued to

224 registered purebred . yrsnire cuws,the average sedaonsl ,roe-
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duction being : 347 daye :1),715 lbs milk ; L,09 per cent
fat; L439 lbs butterfat,

An advanced Register of bulls was instituted in Volume
XV (1929), registered bulls being eligible for separate classifi-
cation as f'vllows :

a. Class A.A, "A bull may be registercd as an A.A. bull
provided that his dam and his sire's dam have quslified according
to the standard of preduction"” (for ¥,0.P. cows),

b. Cless A. "A bull may be registered as an A, bull if his
dam only has qualified according to the standard of production”
(for R.0.P. COWB.).

Up to and including Volume XXIII (1937-38) a total of
653 bulls had been registered in Class A.A. and 162 in Cla®s A,

In the two most recent volumes of the Herd Book, & proven
sires' 1list has been published, the requirement being & mimdmim of
10 registered daughters conforming to the standards of production
for . C.P. cows; 80 far six bulls have been listed as proven sires,

With Volume 23 (1937-38) total registrations of . yrshire
cows have reached 20,279 and bulls 7,566. The number of members
of the Association is now 234, embracing 207 registered herds,

At the most recent cnumcration (1928) there were 4,908
purebred Ayrshire cattle and 48,192 crossbred Ayrehire cattle in

the “ominion.

B THE JRSEY,

Pedigree Jerseys were introduced into New Zeal:z=nd for
the first time in 1862 when M¥r. Thomas Dyers, a native of Jersey
Island, brought a bull ("the old iiarquis”) and two cows("Duchess"
and "Lucy"), to Wanganui from Jersgy Island. The cattle passsad
to Mr. Lawrence Dsniels, Rungitikel, and thence into the poasession
of lirg. A.'V.:, llalcombe, Marton. A daughter ("Jenny") of "Luecy"
sired by "the 0ld Marquis", was sold to ¥r. “.X. Hulke, Bell Block,
Terenaki in 1876 and led on foot to Taranaki (130 miles) where she
becume known as "the champion dairy cow of Tgranaki" winning the

dhamgpionship over all breeds at the MNew :'lymouth show,



In 1875, Mre. Halcombe's herd, then numbering about 20
heed, was dispersed, most of the « tock going to breeders in various
parts of the Culony who had not previously owned Jerscy cattle.

In 1878, Mr. H.P. Hill, Christchurch, imported atock
(including the bull "Primrose") from a Shropshire herd, ons of the
few purebred herda in ipglend at the time. A¢ about the same time
the Rev. J.G. Bluett imported the Islasnd=bred bull “Jers@y". Messrs.
Hill and Bluett also imported a number of csttle from Australia at
this t ime.

The notable bull "Cicero 2nd" and a cow "Lady Boumtiful"
were imported from Jersey Island in 1880,

Auckland end Christchurch were the most prominent Jersey
breeding centres during the 'eipghties and 'nineties and a Christ-
church breeder, ’''r. George Gould, who had acquired hies foundation
etock from Messrs, Bluett and li1ll, was responsible for importing
from Ingland in 1892, the two well-Known bulles named “"Dry Monopols"®
and "lMonopoly". Many of the esrly Jersey cattle in the southern
part of the North Islend, including particularly the Wairarapa and
Menawatu, cams from the Christchurch herds.

On the other hand, Taranaki, known as"the homes of the
Jersey" drew moat of its stock from herde which had been established
near Auckland. "It was not until about 1906 that Jerseys came
to be really regarded as commercial propositions, and it wase in
Tgranaki, then the leadinr dairying district of the Dominion, that
they firat begun their triumphal march as the dairy farmer's cow",
¥r, Charlee Clarke brourht a large number of Jerasy cattle from
Auckland and the w,iketo in 1905 and 1906 eAd Taraenaki rapidly
baecame noted ©s a Jersey province. It was in this way that the
preat pedigree Jersey herds of Tarsnakl were estéblished. Later
on, Taranski supplied purebred and grade Jorsey cattle to meny
~arts of the Dominion, including several thousasnd hesd sent to the
“qilkato in the days of the rapid Auckland expanslon.

A number of outetanding sires came to liew Zealand during
ihe carly years of the nreaent eentury. The famous bull "H.C.B.'
sire of "Grannie's Knight", was imported from kngland in 1902 by

Hr. Gould. "Eminent's lontaine" came from the United States to
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Mr. C.G.C. Dermer, Fielding in 1908, and in the game ycar "Majesty's
Ffox" was imported from Jersey Island by Mr. ...!., Lancaster, rPalmer-
ston North. “Lord Twylish" and three of his sons were imported
from Victoria by Mr., H.=.B. wWatson in 1909 and subsequent years.

In 1910, "Soumise Majesty" camc from Jeraey Island to Mr. Charles
Goulter, Blenheim. The bulls "Roberts" (from England), "The
Spuire" (from Jersey Tsland), "The Owl's Victor"(from Jersey Jsland),
"V.C." (from England) and 'Viola's Golden Laddie” (from the United
States) were notuble amongst the stock introduced to the Dominion
between 1911 and 1916.

During the past twenty years also, nunerous importations
of high class breeding stock have been urdertaken by leading breed-
ers, principally from well known stud herds on Jersey Island and in
the United sStutes.

In 1886, appeared Volume 1 of the hew Zealand Herd Book of
Breeds of Cattle other thaa shor thorns. The book was edited and
published by the Cgnterbury .gricultural and :s'astoral Association
and contained the registratien of purebred cattle of the Hereford,
Ayrshire, rolled Angus, Channel Islends (i.e. Jeraey), Dgevon, and
Dutch Friesian breeds. Gf the Jerseye listed, 1l were bulls and
26 cows. Volume 11 appeared in 1891, containing cattle of
the Polled Angus, Hereford, Ayrshire, Jersey and Devon breeds, The
Jerseys totalled 2/ bulls and 45 cows, including offspring of the
I-land-bred bull "Cicero II" and of several bulls imported from
Australia,

At a meeting held on 9th .pril 1'02 in Palmerston North
at the instigation of two prominent Jersey breeders, Messrs. A.
Buchanan and 3.R. Lancaster, an attendamce of nine persons decided
to form:a New Zealand Jersey :ssociation, The New Zealand Jersey
Cattle Breeders' Associ~tion was incorporated on the 6th November of
the same year, The first volume of the New Zealand Jersey Herd
Book eppeared in 1903 and in the prefesce to the volume 1t wae stated
"Por a long time past the desirability and necessity for & record of
the purity, history and progress of the Jersey breed in this Colony
has been felt. With this end in view the New Zealand Jersey Cattle

Breeders' Asgsociation has been founded. That the movement hes re—



dr. C.0.0. Dermer, Pielding in 1908, and in the eame year "iajesty's
Fox" was imported frou Jersey Islend by Mr. ..'. Lancaster, ralmere
aten North. *Lord Twylish” and three of hig sone were impeorted
from Victoris by iir. I, ~, B. Watson in 1909 end subsequent years.

In 1910, "Soumise “ajesty" canec from .Jerscy Islend to Yr. Charles
Goulfer, Blenheim. The bulls “Roberts"” (from England), "The
8nuire" (from Jersey Ialand), "The Owl's Victor"(from Jersey Teland),
"V.C." (from England) and "Viola's ttolden Laddie” (from the United
States) were notable smongst the satock introduced to the Dominion
between 1911 and 1916.

During the past twenty years aleso, nunerous importations
of high class breeding astock have been urdertaken by leading breed-
era, principally from well known stud herde on Jersey lslsnd and in
the United stutes.

In 1886, appearcd Volume 1 of the iew Zealand Herd Book of
Brecds of Cattle other than .hor thorns. The book waa edited and
publiehed by the Cpnterbury igricultural and ‘astorel Associetion
and contalned the regietration of surebred cattle of the Hereford,
Ayrshire, 'ollsd Anguas, Channel Islands (i1.e. Jersey), Dgvon, and
Dutch Friesian dreeds, Cf the Jerseys listed, 11 were bulls and
76 cows. Volume 11 appoared in 1891, conteining cattle of
the rolled Angus, Hereford, Ayrshire, Jersey and Devon bdbreeds., The
Jerseys totalled 2 bulls snd 45 cowa, including offspring of the
1 land-bred dull "Cicero II" and of several bulls imported frem
Ausgtralia,

At » meeting held on 9th .pril 102 in "elmerston North
at the instigation of two :roninent Jersey breeders, lesers. A.
Buchanan and 5.,R. Lancaster, sn sttendamce of nine persons decided
to form-a New Zealand versey :-ssocistion, The New Zsaland Jereey
Cattle Breedere' Aesoci: tion was incorporated on the 6th November of
the samec year, The firet volune of the liew Zealand Jeraey Herd
300k appesred in 19037 and 1n the preface to the volume 1t was steted
"por a long time past the desirsbility und neceseity for a record of
the purity, history snd progres:s of the Jereey breed in this Colony
lias been felt. W¥ith this end in view the New Zealand Jerssey Cattle

Breeders' Associstion has becen founded. That the movement hes re=-
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ceived e moat cordial support frum lovers of the herd throughogyt
New Zealand will be seen from the representative list of brecders
appended to this volume, and by the large number of entries enrolled

"A mtudy of the pedigrees of the animels entered in Volume
] will show that the Jersey stock of New Zealsnd is drawn from the
best blood of the best herds in Jersey, Great Britain and Ameriga®,

The first three volumes of the Herd Book allowed the regia-

tration of cattle whoee psrents were got entered in a recognised
Herd Book but it "had to be clearly and definitely proved to a com-
mittee that such animal trsced beck to Jersey Island, and no pos-
8ibility of any impurity of blocvd was permitted to erise", Volume
I (1908) contsined 126 bull: and 178 cowe; Volume II (1905) 65
bulls and 108 cows; Volume iII (1906) 78 bulla and 149 cows,

In Volume VII (1910) wae published a PRegilster of ierit
of &#uthenticated 7-day Butterfat Records, conducted under the
rules of the Associetion, the standard beling 12 pounds of butter-
fat for cows =nd 10 peunds for heifers. The Register of ierit
(Re 0. % ) continued to be published until 3emi-Ufficlel Testing
(C.0.R,) was instituted by the Depasrtment of Ajriculture, when
an advanced Register of Merit (a.!,!t,) of 1l2-months’ milk and
butterfat records was establiahed. The A.R. M. was first pube
lished in Volume XJ (1914) when 70 Jerseys received certificates,

With the publication of test records of milk snd butter-
fat oroduction, the prestige of the Jersey breed in the eyes of
the dsiry farming commnity rose considerably. FPreviously there
had becn a widespread tendency to compare the rel-tively amall
Jersey cow unfavourably with the large rather fleshy animals
which dairymen generally, in their traditional apprecietiovn for
the shorthorn, had long been accustomed to associate with milk
production, hen, however, it became spp: rent that the Jersey
was capable of hiph yields of milk and butterfat, the breed became
extremely populst, Pedigrec cversey sires were widely uesed in the
improvement of grade milking herds and as the dairy cattle popula=
tion of the vominion mapldly increased, wore end more registered
purebred herds were established to supply sires to the industry.
From a total of 39 members in 1903, the aembership of the iAssocis-
tion grew to 279 in 1913, to 1184 in 1923 amd to 1987 in 1938.

.
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In 1923, the Association introduced its Type Classifica-
tion Scheme, a measure designed to improve the general standard of
type within the breed. "The tystem adopted is to classify the
animals submitted - only cows over three ypars nine months old sare
eligible - into once or other of the three divisions, V.H.C., H.C.,
or C. To gain entrance into the C (commnended) class a cow must
be & passably good specimen of the breed with no serious faults; a
cow, in fact, whose bull calf could with every confidence be recom-
mended for use in a grade heraA. In-an H.C. (Highly Commended) cow
something better is looked for. She must be a cow of sufficiently
good guslity to warrant the use of her son in the herd of the
average breeder, The V.l.C. (Very Highly Commnended) standard is
even higher and it is only the very best specimens of the breed that
are included in this extremely -eelect class,

"The classification is done by a committee consisting of
Judges elected by a ballot of all the officiul Jjudges in Kew
r.ealand. An applic:tion fee of one guinea is charged to breeders
participating in the scheme, with an additionel 5/0 for every cow
to which a Certificate is issued". The obJect of the scheme is
to obtain a quantitétive measure that will be as useful in indica-
ting type in the pedigree of a young animal as C,0.R. figures are
in indicaeting production.

RPesults of type classification were published for
the first time in Volume XXVIT (1930) of the Herd DBook, when,
in a total of 267 cows receiving certificates, 16 were graded
V.H.C., 111 were graded H.C., and 140 commended. In the 1931
Herd Book (Volume XX¥{II) an additional award ("C.P." - commended
for superior Progeny) was made to 36 cows having two or more
daughters with the qu«lifications V.H.C. or H.C. In Volume
XXXV (1938), no less than 112- cows received Type Classification
Certificates - 91 V.H.C. cows, 702 H.C. cows, and 332 cows commnecnded

In addition 109 cows received the C.?. award.
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ORMANCHS Ol _Ce Op Re

Age Group m.gu.&.;us Averages Averages 1912-1938
eaders
Doys  Milk Fa we_Da Milk Fat Certs, D Mili Fat

Jr.2-yr old 365 15467 899 154 349 7699 L37 3614 349 T316 L13
8r.2-yr old 365 12639 816 57 3h2 84,78 483 978 34T 7976 L52
3-yr old 365 15073 951 73 34,9 9210 519 1349 347 8743, 490
L-yr old 365 17333 1221 53 344 9136 520 944 348 9310 S22

Mature

365 18523 1056 97 342 10172 573 2170 34,7 9658 533

A totsl of 9,055 ocertificatea hes row been issued % 8,088
registered purebred Jersey cows, the ¢ verage seasonal pro-
duction being 348 days; 8,369 1lbs milk: 5.6 per cent fat};
L69 1bas butterfat.

[ A TH: FRIESIAN

The first Priesiansintroduced into New Zealxnd were @
bull end seven cows » urchased in llolland by ¥r. J.C.N. Grigg, Longe
beach, Cgnterbury in 188l Owing to embsrgoes en further importe-
tions through the nrevalence of foot-and-mouth disease on the
Continent, the Grigg consignment resins the only shipment made
directly from Holland to New “ZealsanA, In consequen#e, i.ongbsach
cattle have been greatly in demand and the atrains are now widely
diffused through the herds of the Dominion.

The bLreed came to the North Islend in 1888 when Hr,
Coleman ~hillips brought two Longbecach bulls to the Wairerapa:..

The next consignment from aborad was organised by Ne:srs.
Newton i.ing and 3trest Brous., Taranaki, who imported eight animals
fron lea®ing American herds in 1902; in 1903%; ileasrs. Lovelock
and McKenzie, almerston Narth, imported a bull &nd three in-calr
heifers,

Large numbers of cattlec directly descended fiom the Dutoh-
bred stock were introduced into New Zealand flom New 3outh ¥ales and
the Unite.s States. American-bred cattle, both from the United

States and Cenada, were greatly gsought after when the institution
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of semi-official and herd-=tcating emphasised the importance of high
producing strains. Importations from these erources have been msde
in rccent years by the Hobaon iqrm Ltd., Heszrs. He North and Sons,
and the liew Zealsnnd Governament,

Volume I (1886) of the New Zealand Herd Book of Breeds of
Cattle other than sharthornas, included the registrations (13) of the
"Tutch-Friesian" cattle and descendents, imported by Ur. Grigg. The
cattle were su named in order to emphasise thc distinction bestween
"Dutch-Ppiesians" (Fpiesland cattle) and "H,lstein-Friesians" (The
Americen-applied misnomer, Hols®in being a province two hundred miles
from Friesland, the home of thc breed).

No Fnieeian cattle were cntered in the second volume (1891)
of the New Zealand lerd Book.

The New Zealend Fpiesian Agsociestion was formed in .almerston
Horth on 23rd June, 1910; the aims and objects of the society
include :

a. "to maintain the jurity and improve the breed of purebred
Friesian cattle in Mew Zealand,

b. "To collect, verify, and pul:lish information rilnting.to
Fpiesian cattle, and to compile and publish a Herd Book
of Friesian cattle in liew Zealand,

c. "To promote shows and sales of pedigree Friesian cattle
and to recommesid the appointment of Judges.

d. "To promote an export trade of New Zealand Friesian Cattle.

e. "To erncourage testing of Pedlpree J'riesian Cettle for pro-
duction of milk, butterfat and solids.

f. "To investigate cases of doubtful and suspected pedigrees.

g. "To settle disputes and questione relating to or connected
with New “galand ¥riesian Cagttle.

h. "To uffer prizea for urebred Friesian Cattle}; to enaure
the renresentation at important shows in New Lealand or
abroad of the bvest specimens of the breed. andi to con-
tribute from the funds of the Agsocintion towards the

expense of the carriage of animale recomnended for €hi-
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bition by the Agsocisfion®.

The firat volume of the New “ealsnd Friesisn Herd Book
(1910) contein 4 the registrations of 129 stud bulls and 350 stud
cows, submitted by 22 breeders. "It was agrecd that all cattle that
"re J.CeN. Grige guaranteed pure should be = ccepted as pure, He
kept his purebred animals on ore farm, but their tabulated pedigrees
were not kept,cececeecece 8= he did not co sider it necess:ry,

"In order to classify the entries, the Committes of the
Association decided to have three Bections in the first volgme of
th¢ Herd Book:

2. Animals whose full pedigree 1s produced.

2. New Zealand and Australisn cattle gueranteed pure.

3. Appendix cattle which had to be declared purebred. "

The Appendix was confined to femsle stock.

The present conditiore of entry in the Herd Book make it
obligatory for all birtha of pedigrce Friesians (alive, dead, pre-
mature, etc.) to be Botified within 30 days of the end of the calef-
dar month.of birth. Applications for registration are required to
be made within 12 months of the birth of an animal; heevier fees
are charged if animasla submitted ere more thsn 12 months old, and
no cattle over the age of 2, montha can be registered. kach
application for registretion nust be accompenied by a right-side
photograph of the animal. Only progeny of sires and dams already
registered in the New Zealand l'riesian Herd Book sre now eligible
for entry, Cattle exhibiting certain "colours that tar" may not
be registered. Imported cattle, properly identified, caén be

registered within six monthe of landing in New Zealsnad.

The Fpniesian Assoclation has participated in C.0.R. testing

since the inception of the scheme, performancesbeing as follows,
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Age Group Present Class Average yields Average ylelds 1912~
Leaders 1938 19386 _
Days Milk Pat _Cows Daye Milk Fst Certs. Days Nilk Fat

Jr.2-yr old 365 22147 837 X4 343 14278 511 708 347 12082 429
3r.2-yr old 365 22672 829 5 34,9 1lilil 518 290 348 12091 460
Jr.3-yr old 365 21609 800 3 332 12598 584 204 344 13603 L84
3r.3-yr old 365 25385 989 2 365 16767 617 210 337 14285 513
Jr.4-yr old 365 22364 947 L 302 13915 515 147 344 15363 546
3r.4~-yr old 365 27x08 1079 3 330 15525 528 148 346 16248 568

' Mature 365 31313 1145 15 354 16934 638 641 344 16279 576

.

A total of 2,348 certificates has now been 1ssued to 1889
registered purebred Friesian cows, the averare seasonal production
being 345 days: 14,126 1lba milk: 3,55 per cent fat; 502 lbe

butterfat,

The Agsociation now numbera 384 members and there are 33&
registered herds. The most recent issue of the Herd Book (Volume
27, 1938) recofds that a total of 16,205 bulls snd 42,952 cows has
been entered since registration was commenced. In 1928, these

were 10,670 purebred snd 231,022 crossbred Friesian cattle in the

pDominion.

6, THE RED POLL

The firet purebred Red Poll cattle to corw to New Zealend
were a bull and three cows imported from the heeds of J.J. Soleman
and Carrett Taylor, Norwich, “ngland, to form the foundation of the
"@tahuna” herd of Sir Heston Fhudes, Tai Tapu, Centerbury. A fupr-
ther importatton for the breeder was made in 1905 when a bull and
three cows were introduced from the herds of Lord Fothschild, C.H.

Berners and John Hainmond.

The second herd of K.d Poll Cattle in New Zealand was
that founded in 1905 by HMr. . H. Strachan, Giebomne, who brought
inglish-bred cattle from australia and imported stock from the
herds of Alfred smith, suff'olk, and the Hon. Sie. A.E. Fellowes,

Norwich, England.
These two originsl herds, together with a herd imported

from Australia by the llew _.ealand Government in 1917, supplied the
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foundation 8stock of the breed in New Zealand.

The New Zealend Red P0ll Cattlo Breecders' Associstion

was formed in June 1921, with the f#ollowing aims snd objeocts:

b.

C.

d.

b 8

&

h.

i.

To maintein the purity and improve the breed of purebred
Red 0ll ocattle in liew Zealand

To collect, verify and publish information relative to

Red Poll cattle énd to compile and publish a Herd Book

of Red «’oll Cattle in New Zealanl,

To promote shows and sales of pedigree Red Poll Cattle

and to recomnend the apoointnent of Jjudges.

To promote an export trade of lew ~Lealand Red :'0ll Cattle
To encourage teuting of Fedigree P,d roll Cattle for pfvo-
duction of milk, butterfat and solids.

To investigate casea of doubtful and suspected pedigrees
To settle disputes and qQueationa relating to or conneéted
with New Zealand Red °0ll Cattle.

To offer prises for purebred Red ‘011 Cattle, to cnsure
the represcntation at !mportant shows in New Zealand or
abroad of the beast specimens of the breed. .

To co=operate with any other society having aimilar odjects
Volume 1 of the Hew Zealund Red Poll Herd Book appeared in

1922 and contained the registrations of 82 bulls and 272 cows, rep-

resenting the entries eof the 33 members of the Association,

The Aasociatio:: makeas a nuaber of stipulstions to regis-

tration in the Herd Book, including:

a. Herd History Prior to applying for registrations, members

b.

are required to supply all details of the origin and oubdb-
sequent development or the herd; this statemdont has to
bec atteated by a Justice of the Peace or a Commissioner for
taking affidavits.

Annual Herd Fgcord: Membere are required annually to sud=-
mit returns of all Red -oll Cattle Leld, inc uding detalls
of birthg, deaths, castratiovns, sales, purchases, transfer:s

thia etatement alsv has to be properly attested.

c.Rggistration; Cattle =#re cligible for registration accor-

ding to the following claasification :
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"Class A.A, Imported enimals regietered in the English
or Americsn Ped Poll Herd Book, or aninals whose progenitors
trace on both the sirek and the dam's side toc imported stock
rezistered in either cf theee iierd Books,
"Class A, Animals sires by a known pure Red Poll bull",

and with rfive mesternal ‘ems sired by known pure Red Poll

bulls.
"Class B. As for Class A, but with four maternal dams

fulfilling the conditions

"Clngss C, As fer Class A., but with three maternal dams
fulfrfilling the coanditions.

"Cluss D, As for clas3 A., but with two maternal dams
Tulfilling the conditions.

"Animels registered in the A,R.P.H.B. may be registered in the
N.Z2.,R.P.H.B. in their corresponding classes."

"The Progeny of animals from different classes shall dbe entit

led to entry in a class immediately higher than thst of its dam,

providings the sire is In a class higher than the dam; but in no

case shell a beast ke entered in a class higher than that of its

sire,"

The grading-up process was arrgeted =8 from October 1927

wien it was decided not to recognise the progeny of any cattle,

except those already in a reccognised Red roll lerd Book, or the

female progeny of thoae graded up cows Lrom which celves were

adinitted to vVolumes, I, II and T I."

The following analysis of theregistrations in the foupr-

teen volumes of the herd book indicates the mode of operation

of the grading-up pprocess:

NUMBERS OF CATTLE i CLASSES,

s Vol. AA, A, B. Co o B Total
1l 28 16 6 20 12 72
2 28 33 L 65 29 1 89
3 18 30 Lo 50 33 180
4 13 32 34 16 2 97
5 13 37 57 30 - 139
6 30 65 67 34 - 196
7 28 H8 33 20 - 149
8 31 37 12 3 - 83
9 31 30 17 3 - 81



NUMBER OF CATTLE IN CLASSES (Con.)

BULLS: Vol. AA, A, B. C. D, Total
con

10 Ll 51 31 6 - 132

11 72 70 20 7 - 169

12 L6 76 16 1 - 139

13 L8 92 17 5 - 162

14 64 104 18 3 - 189

FEMALES

1 51 12 15 60 124 262

2 36 43 29 130 L6 284

3 31 52 71 75 92 321

b 18 33 L9 L7 28 175

5 22 34 53 44 14 167

6 29 69 58 63 28 247

7 37 60 71 L2 6 216

8 33 94 66 14 I 211

9 L5 82 73 23 - 223

10 36 96 71 20 1 224

11 64 127 76 20 - 287

12 65 137 54 16 - 272

13 72 184 54 10 - 320

14 90 168 34 3 - 295

" cc. Inspection Certificate. Animals submitted for regis-

tration in Classes, B, C D may be required to underto inspection
before admission to the Herd Book.

"f. Birth Notification. The birth of all calwves must be

notified to the Secretary within 3 caléndar months of dropping}
together with ear-marks, tattoo marks, or firebrand, which must have
been applied previous to notification. Subsequent registration of
a calf whose birth has not been so notified, will not be allowed."

"g. Ragistration Annuallp. All calves dropped during the

breeding year (July 1t -June 30th) mut be registered before June
30th of the same yesar. After first registration of a member's
stock, no stock over one yesr old bred by such a member will be
registered unless on payment of a fee of £5 per head."
The standard of type and character in Red Poll cattle, as
adopted by the Associ:-tion, 1s @8 follows
®*a, Colour: Red: blood red or deep red for preference;
tail switch may be white; teats or whole udder may
be white.
b. Head : Hornless or Poll (i.e. not artifically polled
or dehorned) without horns, slugs, buttons or abortive
horns.

c. Nose : DPale of flesh colour
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"d. Hips: Broad, evenly rounded, not prominent.

@ In all other ﬂirtiéulars, the comnonly accepted conatitution
and symmetry of a superior eninel together with the accepted
indications of mil« production, to te regarded as essential
as 8pplying to Red ' olls."

ﬁggag;g;agggggggggp ¢ A typicel Red :;’0ll ie & very graceful
animal, exhidbiting those dual purpose ualities which sare
80 characteristic of the breed. The cows are deep, well-
fleshed s#nimals witn a soft and pliable skin snd carrying
a well-developed udder, The bulls ere¢ weil-formed animals
full of masculine cheracter snd carrying beef which is worth
top price in the nmarket, Size &8 of great importance both

in males and femalss",

The most recent issue of the Red 011 Herd Book (Volume XIV,
1238) contains the entries of 187 bulls and 297cows, The number of
members of the Aseociatiorn 1s nows 98; the total humber of cattle
admitted to reglatry since the lHerd Book was lnstituted comprises
1989 bulls and 3515 cows. At the last enumcration (1928) purebdbred
Ted ’0ll cattle numbered 331, beinpg 1.2 per cent of the total pure-
bred cattle population, and crossbred Fed i’0lls numbered 6909,

Since 1918, the sssouciation has participated in the C.0.R.
aystem ol teatin- purebdbred duiry cettle and performances to date are

as follows ;=

Present Class Average rroduction
Age Group eaders 8
Days =~ Ililk _l'at Lerte, 8 Hilk a
2~-yr old 365 11,228 511 L3 35 7576 337
3=-yr old 365 9,491 459 17 345 7920 350
L=yr old 365 13,290 580 8 349 9,807 431
Mature 365 12,882 538 26 341 10, 501 Lk

A total of 94 certificates has now been iesued to 69 registered pure-
bred Red Poll cows, the sversge zeasonal production being @

344 days: 8,637 1bs milk: U4.36 per cent fat: 377 1bs butterfat.
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FUNCTIONS OF THE BREED ASSOCIATIONS.

£

All dairy cattle breed associations in New Zealend are a
primarily concerned with "maintaining the purity of the breed%,
i.e. with preserving in present-day stocks a lime of descent from
animals of known purity of breeding that is unbroken by any sus-
picion of crosses with animals of other breeds of crosses. "S8afe-~
guarding the purity of a .breed does nothing to increase its merit
but does act to some extent as a ratchet mechanism to maintain
whatever speeial merit the breed already has and to hold an¥ future
improvements which individual breeders may make". ;

A¢ the establishment of the herd books in New Zealand,
extreme precautions were taken to ensure that only animals of \
undoubtedly pure descent were admitted to registry. The New
Zealand Shorthorn Herd Book still remains "open", but in the case
of the other Assoclations the herd book was "closed" within a very
few years of its institution and if the admission of doubtrul or
graded-up stock was permitted at all, such entries were classified
and kept strictly separate from the main body of registrations.

ks The effort to secure accuracy in recording pedigrees 19
the early herd books is retained as a fundamental object of the as-
sociations. Ultimate regponsibility for the registration of none
but cattle descended from stock of admitted purity of breeding rests
with the individual breeder, b.., by exercising strict supervision
of all applications for registry and, to some extent by prescribing
standards for the external aﬁpeqrance of stock, the Assocliations
are able to reduce errors due to carelessness or fraudulence to a
point where herd book pedigrees may be generally accepted without
reserve as accurate records of descent.

Herd Books are now published annually by the Jersey,

Friesian, Ayrshire and Red ‘Po11 Societies, and every two or three
years by the Milking Shorthorn and Shorthorn organisations. In
all cases breeders are required to register their stock at under
twelve months of age, heavier fees being payable for non-compliance

with this regulation, The main object is to ensure as far as posa-

sible that records of parentage are not lost or forgotten through
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delays in applying for registrations, but the system also haw valyg

in simplifying office work and publication details. In the case
of the liew Zealand Friesian Aasociation, the notification of all
birthe (de8d and living) is insisted upon as 2 pre~requisite te
registration at up to twelve months. The recording of treansfers
of registered stock also forma part of the office dutiss of the

associations.

All the Associations are actively concerned in improving
the merit and expanding the numbers and influence of their respec-
tive breeds, dut ths emphasis on each of these objectives has shown
a tendency to vary a good deal in accordance with the growth and de-
velopment of the breeds over = period of years. %ith the organ-
isation of the breed societies, while breed improvement was frequently
stresesd, the ain emphaeis at first was dirccted towards expanding
the influence of the breed, The establishment of ncw herds of
purebred cattle was encouraged through pudblicising the special
intrinsic merits and current achievements of the breed at stock
shows and in the production fielad. As the value of good purebred
sires in improving grade cattle became more fully recognised, the
various breed societies were prominent in extollins the virtues of
each particular breed. In consequence, dairymesn who had sucecessé
fully used pedigree sires of a giveun breed, in many cases subsequently
became breeders of registered puredbred stock. Transfers of femsle
stock for use in nawly established stud herds, and sales of registered
gires for use in crade herds became numercus and the breed greatly
expanded in numbers and influence.,

Of recent years in New Zealund, the various breeds of dairy
cattle have continued to expand but the emphasis in dbreeding has
shifted to the necessity for breed improvement, and, in the face
of keen inter-<dreed competition, the special merite of each par-
ticular brecd have been loudly proclaimed. Thus: Jerséys have
besen ecxtolled for adaptebility, and high butterfat production st
low cost; the Priesian association has emphasised the value of
maximum yields of low-testing milk in respect to cheese~- manufacture

and pig-keeping; Ayrshire breeders have been active in stressing
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the special ability of the breed to produce well under circum-
stances of inferior environment, and the virtues of 4 per cent
"goff-curd” milk in cheese and butterfat production; the
Milking Shorthoem has been extensively advertised as the "good
0ld British breed" with high constitutional quslities and an
ability to fatten readily; Red Poll breeders have stressed
the importance of maximum yields of milk and beef from the same
animal, The heavy continuous demand for high class purebred
sires for use in grade comnercial herds has greatly stimilated
breed expansion, inter-breed cowpetition and, of latter years
particularly, breed improvement.

Responsibility for breed improvement, like that for
the registration o none but purebred animals, rests ultimately
with the individual breeder, but the Association as a dbody is
able to exert a degree of influence by guiding the ideals of
breeders generally and by listing records of performance. Thus
each association publishes, or otherwise makes available to
breeders, standard descriptions and/or drawings of ideal cattle,
prescribes a scale of points for Judging cattie, arranges clas-
sea at A.and P. Shows at which the entries are placed by Jjudges
appointed on the recommendation of the association and in many
cases offers special prigzes either in cash or as trophies for cer-
tain classes exhibited.

The five dairy breed associations all officially
support the Department of Agriculture'a systems of milk
recording of registered purebred stock - the C,0.R. (Certificate
of Record) and G.0O.H.T. (Government Offiottl Herd Test). Some
of the societies (e.g. the Jersey and Friesimn Associations)
pay liberal subsidies to encourage breeders to take part in
testing, and prigzes are awarded for cows giving outetanding
yields. Lists are published either in the Herd Book (e.g.
the Ayrshire Association) or in a special Advanced Register
(e.g. the Jersey and Friesian Associations ) of all cows that
have gained certificates of production under the C.0O.R. and

G.0.H.T. Systems, and also of bulls having a certain minioum

number Off daughters with C,.0.R. performances.
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The Agsociations, representing the breederstollectively,
are active in furthering the interests of members through encoursag-
ing breed expansion and emphasising the value of registered sires
in grade herds. Breed propaganda, designed to attract new members,
to encourage the formation of new herds and to stimulate the demand
for pedigree stock, is carried out by all the associations by means
of advertisements at A. and P. Shows, the distridbution of pamphlets
descriptive of the breed's attainaents, advertisements in farm jour-
nals and magazines, and regular features published in "the official
organ of the Agsociation”, usually some well-known, widely-circulated
farming periodical. (e.g. the"New Zealand Dgiryman"”, a monthly pube
lication, is an official organ of the Friesian, Ayrshire and R.d

Poll breed Agsociations).

Each of the five breed associations 18 affiliated to the
New Zealand Dairy Breeds' Federation, a body consisting of represen-
tatives nominated by each breed society and having no other functions
than to act in matters where breeders of pedigree dairy cattle are

conecerned collectively.
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€. ; 3 TUTION OF O. R, TESTING

The Certificate-of-Record system of testing registered
purebred dairy cattle for milk and butterfat production was intro-
duced by the Dairy Produce Division of the Department of Agriculturse
in co-operation with the Friesian and Jersey breed Agsociations in
the season 1912-1913, The scheme was originally known as "Semi-
official Testing ", but the title was changed to "C.O.R.," as from
the 1915 season.

The project originated with the Dairy Division as the
result of a growing demand from commercial dairymen for pedigree
bulls from dams with authenticated records of production. The
practice of using purebred sires in improving the production of
grade herds was gradually increasing at this time but there was
no means of determining whether a bull was from a good milking
strain. Breeders of registered stock generally considered that
the Association system of herd testing being operated in many
parts of the country carried with it insufficent authenticity or
official standing to make it suitable for application to pedigree
cows. Registered purebred stock therefore was in demand only
where the recorded purity of ancestry was bslieved to have special
merit in itselr. Pedigree breeders made their selections on out-
ward appearnce, on flow of milk, and on nearness of relationship to
much valued individuals.

The rapid extension of the herd testing movement
amongst grade dairy herds, however, focussed attention upon the
need for production records in registered purebred cows if pedi-
gree sires were to continue in demand for use in commercial herds.
The C.0.R. scheme was introduced therefore with the object of:-

(1) Assisting the breeder in "selecting his best strains
snd standardising his herd",
(2) Being "of benefit to the ordinary dairyfarmer",
(3) Having a "potent influence in improving the
treatment meted out to much of the purebred stoeck".
| "Better breeding will be accompanied by better feeding

not only in the ordinary crossbred herd, but in the purebred
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herd aa well. This should be conducive to the building-up of

better-constitutioned and more productive dairy herds”,

The general conditiones governing C.0, P. Testing are (1938)
as follows :-

(1) only purebred cows registered in a lNew Zealand Herd
Book and individually i1dentifiable are admiseibdble.

(2) An officisl Government tecting officer may visit the
farm at any time, and an ordinsry testing visit is
made onee in e ach calendar month. The officer super-
vises &nd takes milk weights at the first milking and
then weight and samples the milk for teeting purposes
at the two (or three,if the cow is milked thrice daily)
subsequent milkings.

(3) The owner of a cow is personally responsible for weighe
fng and recording the quantity of milk at every milking
and the record is forwarded monthlyr to the dairy Division,

(4) The monthly fat production of a cow is calculsted by figur-
ing the total milk credit for the month at the average
test for the day obtasined by the testing officer.

(5) Pour-year-old and mature cows are required to have calved
within 455 days of calving for the commencement of the -

tesat.

(6) Dates of service while on test ust be notified and all
cows tested are required to recalve within 455 days of
calving for the test period.

(7) 8trict precautions sre taken againat fraud and no ¢er-
tiricates are iseued where the NDirector of the Dgiry
Division is not satisfied that &l)l requirements have
been fulfillead.

(8) Certificates are issued to cows and heifers which have

conforoed to all the conditions outlined adowe and have

exceeded the following standards of productions
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Co Qs F (YEARLY ) TEST
If 2 years old at commencenent of test cce ocee oee 275.5 1bs fat
e 3 i L L L L = oe e o0e o0 e 312'0 L »
" u = b g L . " [ X N ) [ X N oMe m05 > .
s 5 = . . . L = eee eoe [ R N ) 38500 " ./

For the C.0.R. (305-day) test, the butterfat requiresments are 25
1ba lower for ecach age=group,

?pe standards of -‘roduction are based upon an incresssd
yield of 0.1 1b dutterfat for every day by which the age of a cow
commencing test exseeds 2 years.

Certificates are endorsed "first clase" when a cow re-
cslvee within 455 days of the commencement of a 365-day test, and
within 365 days of the commencemnent of a 305-day test. "Second
class"certificates are issued to cowa producing the required
amounts of butterfat but calving up to 30 days after the limits
for a firet class certificate.

The C.0.R. test "is essentially a breeder's, rather than
a dairyfarmer's test; it is an individual cow test rather than a
‘herd test, and is comparatively expensive in both tims and money,
It is naturally a test for sslected individuals, for the reascn
that breeding is based on selected individuals. Testing Fees
are comparatively high because of the thorough checks necessary
when the country's most vdluable animals are bought on their pro-
duction records”,

The C.0,R., test forms the basis of most of the various
Advanced Registers of lerit established by the breed societies
for 1liating high producing cowe, and of the various régisters of
Proven Sires,

8ince the inception of the acheme in 1912-1913, &
total of 10,763 registered ,.urebred cows heas received 12,290

certificates. Approximately 90 per cent of the cows &re test~

ed once only.



In the season 1927-28, the Deiry hivision, with the
support of the dbreed societies introduced the .0.H.T.system
a8 an euxiliary to the C,0.R. test, with the objects of drawing
attention to the very small proportion of registered purebred
cows with suthenticated records of produetion and of providing
a ready, accurate and inexpensive means of herd-recording for
pedigree stock, "A stage seems to have becn reached where
one mi.st recognise thit the mere fact of an animal being in
the herd book of one of the d aify breeds is not suffigsient,
and that there 1s rneed for the testing of a larger proportion of
our purebdbreds, together with a consequent classifying and weed-
ing-out by means of an advanced or se!ective register or some
other method. The O.H.T. linked up with the C,0.,P, test,
orovides the foundmtion of an effective and economical movement
in this direction¥,

Breeders who have at least one cow on C.0.R. test

may enter any other cows in the herd for recording under the

0.H. Te system for & period of not more than 305 days et a fe€
of 5/- per cow. The last Gow entered for O.H.T. must have
calved not more than 90 dayes after the last cow entered on
CeOs B teste. Milk weights end samples are taken by the Ggv-
ernment Official Testing Officer on his visits to the farm in
connection with the C.0.,R, test, and the farmer ie not required
to keep a record of daily milk weighte as in the case of cows

on ¢,0,", test.

The progress of the O.H.T. Schems is indicated
by the following detailsfor cows in milk 180 dsys and more at

30th September in each year :-
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Season No. of No. of Average Average
Breeders Cowa Butterfat Daye
{1b),
1927-28 102 1127 283 268
1928-29 142 1636 288 275
1929-30 130 1304 294 279
1930=31 170 2208 298 278
1931-32 158 1506 290 280
1932=33 163 1525 310 283
1933 -3= 179 1995 312 280
1934=35 178 1876 310 285
1935~36 175 1753 326 287
1936-37 203 1904 333 282
1937-38 203 1986 329 ar

Cows of all breeds (including Red

'0ll, Guernsey and

Shorthorn) have teen tested under the sche e dbut Jerseys have

consiatently been most largely represented, s the most recent

figures show (Season 1937-38):

Breed No. of No. of Days Milk Fat
eders W (ibe) _ (1lbs)
Jersey 176 1527 280 6118 331.93
Priesian 20 362 276 9050 323,86
M. Shorthorn 6 58 271 6490 273.88
Ayrshire 2 39 282 7649 350.45
4kota1- & averages 203 1986 279 6693.3 329,13




SECTION IIT ORGANIB:TION OF THE GENERAL DAIRY CATTLE
POPULATION

[0

THE IMPORTANCE OF COMMERGCIAL DAIFY
HERDS

The dairy herds of the Dominion are located on farms
ranging from units where the keeping of dairy cows plays a very
subsidiary part in the farm enterprise, to true dairy farms where
producte of the dairy herd arec the ultimate source of the entire
farm income. On grassland farcs carrying both wsheep &and dairy
stock, the gradeation is from properties where the procduce of the
small dairy herd is used solely for sonsumption on the farm,
through farms where proceeds from dairying add to a farm income
derived mninlj from sheep, to holdings where returns from sheep
are secondary to sales of dairy produce. In mixed agricultural
and dairy farming, procesds from shesp and cash crops are usually
more important than returns from the dairy herd, Farme wholly
devoted to dairying include both small holdings where the sise of
herd seldom exceeds 15 cows, ani the owmer finds seasonal and/or
part-time employment off the farmlet, and the large-scale commer-
cial dairy farms which carry the grecater proportion of the
nstional dairy cow population,

In 1934, it was estimated that the herds in the Dominion
totalled some 75,000, Although the number of dairy cows de-
creased by nearly 80,000 between 1933-34, and 1938-39, the
movement is probably repreasented lses by a decline in the
number of herds milked on true dsiry farms than by a reduction
in the sige and number of herds on sheep farms and mixéd farm
enterpriaes; acocordingly, the totel herds in the Dominion
are probably still in excess of 70,000, At the most recent
enuneretion (1935-36) some 40,000 holdings outside of dorough

boundaries were classified as being wholly or almost wholly



devoted to dairying, Suppliera to dairy factories in the came
year totalled 70,2583, hence it may be aasumed that there are probably
rather lesa than 30,000 herds on mixed farms from which surplus pro-
duce is sent to dairy factories, and probadbly up to 5,000 herds
producing solely for farm or home consumption,

8ize of herd rsnges from 1 to 5 cows (in a gery large
numnber of ceses) to 370 cows and over (in a few ingtances), the
average for the Dominion being 2.2 cows. The general distri-
bution is aa follows (1933=34):

Herd % of Average “ Total & Total % Total
Range Total Sise of Cows in Butter- Dairying
Herds Hera Milk Fat Area
~4-
1"9 Mo 0 h. (o] 70 2 7. 1 703
10=19 10.7 14.0 6.1 6.8 6.2
20=3Y4 18.8 26,6 20.7 21.7 20.7
35-49 12.0 L4lel 20.4 20.8 0.4
50-T4 8.8 60.3 22,0 21.9 21.9
75 and over 5,7 99,3 23,6 21,7 23.5
- N
100.0 24,2 100.0 100.0 100, O
(75,000 herda)(avereage) (1,816,000) (M26.699.ﬂ+2g(5.000.00ﬂ
1bs acres)

’-

Although 4ly per cent of the total herds average no more
than 4 cows, it is epparent that their contribution to the national
total butterfat is insignificant, relative to that of herds composed
of 20 cows md over, The latter group represents moetly the true
commercial dairy ferms of the Dominion, but it also contains a cone
siderable number of herds developed and enlarged on mixed farms in
attempts to incrsase returne by diversification of production @uring
the years of financial depreasion.

Feswgett, in an inveatigation into movemeats in the pi:o

distribution of dairy herda on specialised and non-specialised
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dairying holdings between 1929-30 and 1933-34, showed that for
the four-year period:

(a) with low prices for all primary produce there were
substantial increases in the number of holdings
carrying dairy herds and in the number of farmers
sending surplus crean to factories;

(b) dairying assumed a dominant position in an increae-
ing number of farm enterprises but the mejor incress-
es in dairy cowa took place on specialised dairying
holdings, particul:-rly on ferms carrying 8§90 cows or
@oresd

(¢) slthough a nunber of non-specialised holdings ocarried
large dairy herds, their xvlativﬁ importance in the
dairying industry was esmall,

Percentsge figures included in the investigation are as

followe :-

Herd Specialised Jou-speotelissd
Range. 1,9;30 xgsu Jjg o
1-9 29.9 27.4 68.5 59.8
10-19 14,0 1345 13.6 17.9
20039 27.2 24,3 10,5 11..9
L0e59 16.0 16.8 Lo3 5.3
60s99 10.4 13.3 2.3 3.7
100,149 2.1 3.6 0.5 0.9
150 and over O,4L 1.1 0.2 0.5

P,

100,0 100, O 100,0

100.0
(33,301 herds) (42,579 herds) (32,195 herds) (27,855 henid

The tendency for specialised dairy herds to de generslly
larger than herds on non-specislised holdings is further emphas~

iged in the following teble baeed on fipures uaed in the same
inveatigation




1930 1934
Herd Total ¢ a h “Total Goecle llaed he I
Renge Nerds. No,. 0 Herds NG, g
total Tatal
1-9 32,015 93196l 31.1 28,292 11,653 Ll.2
10-19 9,027 L4656 51¢6 10,769 5,788 53.7
20-39 12,437 9,045 T72.7 13,652 10,340 75.8
LO=59 6,710 5,316 79.2 8,632 7,155 82,9
60-99 4,195 3,449 82,2 6,679 59655 84,7
152 &over 248 183 73.8 626 L72 75.4
TCTALSs 65,496 33,031 50.43 0,434 42,579 60.5

By far the greater proportion of thetotal dairy cowe ure
contained in the herds on specialised dairy farms:

Yoar Totzl Cows Cows on Specialised Dairy
r

1930 1,413,85. 1,001,650 70.9

19” 1.908'076 1.1&56,099 7609

Of the 70,000 to 75,770 dairy herds in the Dominion, there
are at the present time probably some 40,000 on holdings devoted
wholly or almost wholly to dsirying. These farms carry herds com=
prising about 60 per cent of the Dominion total, representing appros
mately 75 per cent of the total dairy cattle population and pre-
ducing probably 80 per cent of the gross national output of butter=
fat,

While there 1is a consi@erable nundber of lerge dairy herds,
particularly on mixed sheep and dairy grassland holdings, the
greater proportion of herds on non-specialised dairy farms is
normally of smell size and milked moatly for home-~farm supply.

When prices for other products are depressed, such herds tend to

be increased in sise and larger numbers of farmers send surplus



oream to dairy factories, Herds on non-specislised holdings
meay number 30,000 to 35,000,

The third important section of the national dairy herds
comprises the registered purcbred dairy cattle populstiom. The
pedigree herds are located for the most part on the epeoialised
deiry farms but, particularly in the South 1sland, are also to
be found on mixed holdings. No official data are available to
show the numbers of registered puredbred herds but the following
figures, bdased on the most recent herd books in cach dbreed, give

an indication of the current position,

-
Breed No. of No. of Registered
| Members. Herd Names.
Jersey 1987 2,039
¥1lxing Shorthorn Loo 355
Friesian 384 334
Ayrshire 234 207 '
Red '0ll 98 119
Shorthorn 87 a3
TOTALS: 3,190 3,137

8ince many of the Shorthorn herds snd some of the Red
201l herds are not being developed along dairying lines, it ocan
be sauid that there are spproximately 3,000 herds of registered
purebred dairy cattle in the Dominion, representing about L per

cent of the total dairy herds.



The national dairy cattle population may be desoribed in
general terms es exhibiting the following stratification

Totsl herds

\h
|
Registared purebred Herds Commercial grLde of orossbred
herds
i
' ' | !
"High class® "Aversge" ¥Specialised" "non-ldooinliood”
hordd herds

In the improvement (however slight) in the productivity
of the Gairy cattle of the bominion that is continuously though
gradually taking place, the atratification of the ddsry herds into
grades of diffecrential aver:ge productivity is of very marked ime
portanece. When varying environments have been e llowed ror; the
improvement that occure in any one grade is brought about mainly
by the addition of superior germ plasm from & higher grade, thgough
the disorimdnate use of sires able to transmit producing qualities
above thuse of the population into which they are introduced. Thus,
the deiry herds of the Dominion may be grouped in gradee of decrease

ing average merit as follows :

A. "High clees' registered purebred herds
Be YAverage" regiastered puredred herds
Ce Grade herds on specialised dairy farms
D. Crossbred herds on specialised dairy farms

E. Larger hcrds on non-specialised dairy holdings

F. Smell herds on non-spacialieed dajry holdings

Such clessification 1= quite arbitrary en: there is &lmost
certainly consideradle overlapping as between grades from a produce
ticn point of view, but it illustrates a orominent feature in New
zealand dalry cattle breeding - neely, the greding=up process,

whereby sires bred in the grades of higher average productivity are
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used in the improvement of the lower grades. If such a process

is to be continuous, there ia igmplied also a constant improvement
of the highcr grades a0 that as the lower gredes increase greduslly
in merit, stock of still highser productivity will always be avail-
able from the higher grades for the purpose of further improvement,
Tn the Nominio:, there ia a steady stream of bdulla from the average
regiatered pursdbred herds for use in greding-up the specialised dairy
herds and to some extent also the herds on non-specialised holdings,
The average purebred herds in turn depend for their improvement
upon breeding astock from the high class studs, Ultimately the
responsibhility for national production rests with a few breedeors

of high clases stock, for shile the large scale comuercial dsiry
herds produee the vest bulk of the Dominion's butterfat, they dee
pend for the maintenance or improvement of the everage herdditary
producing ability in their cattle upbn the availability of superior
gires from the registered purebred herds.

The high clase registered herds (A) in eny one breed
reprecent a small nucleus of the most valuable germ plasm in the
breed, It is into these stud herds of the industry that high
class animsls from abroad are imported. 8elected superior indi-
viduals are exchanged amongat hords within a breed. The aim of
the stud breeder is to odbtain in hias stook @ high degree of relation-
ship to certain selected individuals of proved superior merit and
in consequence it is in these "seed stock" herds that breeding in
the true sense is praotised. The establishment and development
of superior families through the uee of varying degrees of line=
breeiing 18 the usual policy and in many cases a considerabdble degree
of uniformity in dbreeding and »roducing quelities is attained,
Compstition for surplus stock from well-known established studs
is exceedingly keen smongst bath other bresders of studs snd amongst
bresde:a of average nadigree stock anxious to grede-up their herds
to %*atud etendsrd", Velues for stvd stock are therefore exceed-
ingly hish and returns rrom the aale of surplue bulle snd heifers
form a more important part of the farm income than nreceeds from

butterfat production in the case of stud hsrds.
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These stud herds constitute by no means a statie popu-
lation. Herds unable to maintain an output of stoock of
high average excellence (as measured by the prices which other
breeders are willing to pay ror them) are reduced in standing to
the level of the herds of average registered purebred stock whose
surplus bulls are sold for use in commercial herds. Moreover,

a few herds included in the “average" group are always to be found
on the borderline between the high-class herds and the average
redigree herds. A, the market rating of their surplus cattle
improves(usually an indication of improved breeding and produc-
ing qualities) such herds will be included amongst the elite herds
of the breed.

The herds of average registered purebred cattle (B)
constitute probadbly adbout 90 per cent of the total registered
herds and rangse in merit fron herds that have almost attained the
status of stud herds to others that are inferior to many herds of
grade cattle. In the former (the upper sector of the population)
proceeds from the sale of surplus stock have become, or are tend-
ing to become, more important as a source of farm income than re-
turns from butterfet productien; in the lower sector of the
population butterfat production provides the main income and re-
turns from the ssle of surplus stock range from incidental teo
prominent accordingly as the average productive merit of the herd
increases, and a more active demend and higher prices are obtained
for stock.

The better herds of this average group (B) exsreise
a keen demand for bulls bred in the stud herds in their efforts
towards obtaining status as stud herds. In turn they supply
surplus stock ‘o less meritorious purebred herds lower in the
same group, snd also are active in providing male stock for use

in high class grade commercial herds at the head of the succeedfng

group (C).
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lany of the registered purebred herds im the group (B)
are bdred end menaged us part of a frequently larger grade herd.
Registered puredred sires are mated with both grade and purebred
cows and little or no constructive breeding is attempted, the
sires purchased being chosen with less regard to their relation-
ship to the cows in the herd than to adequate butterfat backing
in the ancestry. ?roceeds from the sale of registered yearling
bulls form an unimportant proportion of a farm income meinly

daerived from dutterfat nroduveotion.

The grade commercial herds (group C) on specialised
dairy boldsigs constitute prodbably the most impdrtant butterfat-
producing section of the industry, They are for the most
part the large-scale deiry herds in which registered purebred
sires of a given breed have been used for so many gencrations
that the cattle are practicably "purebred“. In some cases
the herd average butterfat production is above the average
for the registered purebred populetion and consideradble Jdife
ficulty ie often experienced in obtaining a suitable registered
sire to meintain the herd average. In the grede commercial
dairy herds butterfa‘' is relied upon ( frequently in comgunction
with returns from pig-rearing) to produce the greoss farm income,
and the sale of surplus :tock (e.ge marked calves or in-calf
heifera) is not usually a regular policy nor (like the sale of
oull stock) does it contribute largely to gross receipte,

The orossbred commercial dairy herds (group D) are not
largely represented on specialised dairy holdings. Before the
enphasis was laid upon the value of registered puredbred sires
in greding-up, the grecat bulk of the milking population was in
varying degrees crossbred, developed on a predominsnt ly 3hort-
horn base. Such crossbred herds us now exist are thoee where
registered sires of one breed have been displaced by those of
another, or where grade, crossbred, ecrub, or homspred non-
registered s res are used. Large numbers of the latter type
8till continue to be used in the industry but as more reliable

registersd sires from proved high producing strains are availe
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able, the prectioce is being discontinued. True orossbred herds,
where sires of two different breeds zre used alternately ss a matter
of deliberate policy, are not of common occurrenceé but are sn intere
esting development that requires full investigation with respset to
the economice of cheese production,

The larger herds on non-specialised holdings (E) are grade
or cross bred, usually of lower average merit than similar herds on
specialiscd dairy farms. On true dairy farms where butterfat pro-
duoction 1s the most important source of revenue, every effort is
made to maintain and improve the herd average production through
systematic culling =nd the usc of superior siree. The attention
devoted to the breeding, feedin; and managemehAt of the dairy herd
on non-specialised holdings tenda to var:’ in proportion to the
importance of the contribution from sales of butterfat towards the
gross ferm receiptsa. Where dairying is preotised as a &ideline
to sheep or arable farming, attention bestowed upon thc herd tends
to be secondary to that given to the flock or toerable¢ crops, &nd
herd averages zre low, Average production figures are probably
higher where the herd produces & major proportion of farm receipts}
but, generally spea.ing, dairy herds on mixed farm enterprises are
below the average merit of those on specialised dairy farms, and

registercd sires are used to a lesser extent.

5mall herds on non-specialised deiry holdings (P) are
milked meainly for home supply of milk and cream but surplus pro-
duce nay be sent to a ncarby dairy factory either as & muttendf
usual practice or only when prioces for the other products of the
farm are depressed. Herds are extremely numerous, since farm
enterprises of all kinds carry a few"house-cows.”" , bdut usually
smell, ranging from one or two cows up to fifteen or twenty, but
seldon exceeding the latter figure. Cattle may be of all
breeds and crosses, several breeds being represented not infre-
quently in the one herd of three or four cowe, The main
,requiiemcnt is that the cows shrnll give a reasonsdble quantity
of milk and while in most cases scrudb bulls of the dairy breeds

are used as sires, it is not uncommon to rind Hereford, ‘olled
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Angus or Shorthoxam Station bulls used to get the dairy cows in

calf; occasionally the crossbred progeny ars milked. The

average productive capacity of herds throughout the gropp (P)
is low,
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& THE RISE _OF THE JXRSEY,

The widespread use of purebred sires in commercial
non-registered dairy herds consistently over a considerable
period has had the effect of changing the composition of the
general population of milking cows from predominantly Short-
horn croesbred to mainly grade Jereey. Whereas in the early
days of the dairy industry it was customary, in the herds of
mainly Shorthorn extraction, to breed from any type of sire from
a milking strain, the balk of the milking herdas of the present
time consist of grade catfie - i.e. registered sires of a single
breed have been used consistently for a number of generatipns.
Initially, there wes a very large differende in average merit ’
between the purebreda and the general aorossbred population so
that the effects of using registered sires in herds of mixed
extraction were often spectacular both in raising production and
in bringing about greater uniformity of external appearance. A
stage has been reached within recent years, as a result of this
policy, where many herds of grade cattle exceed in . average
production merit, the average for the registered purebdred hoggl.
The general trend is towards a population of grades s® meritorious
that the ability of the purebreds to bring about further improvee
ment is being seriously challenged. In order to preserve the
market for registered sires used in grading-up a constantly im=-
proving general population, continued improvement in the purebdred
population itself is essential if the distinction between pure-
brede and grades is to be maintained.

It is apparent that mass sclection in the form of
using sires from high producing herds for the purpose of main-
taining or increasing herd averege production in lower~preducing
herds is a démibhant feature of the Dominion's dairy cattle breeding
The value of purebred sires as a rapid means of improving the
quality and efficienéy in production of breeding stock had been
emphasised by prominent authorities some considerable time even
before the establishment of herd books for the (now) major dairy
breeds in New Zgaland. Thus, the Department of Agriculture,



in its Annual Report for the year 1896, deplored the fact that
60 per cent of the bulls in use in the Auckland District "were
of a nondescript breed®, and pointed out that "if such a system
(were) continued the progeny (would be ) certain to show signs
of deterioration®,

With the rapid development of dairying subsequent to
1900, and the formation of herd books at about the same time,
the value of purebred sires became more widely realised and an
increasing demand for registerejpurebred bulls set in from owners
of crossbred herds. From about 1910 onwards, interrupted to
some extent by the War, the expending market for purebred sires
led to the estab2ishment of more and more herds of registered
cattle. Development was rapid for all the promingat breeds
of dairy stock, but although herds of milk-recorded Shorthorn,
Ayrshire and Friesian cattle had been established at the various
State Experimental farms, it wvas in the Jersey breed that the
greatest immediate and sustained expansion took placse.

The inception of herd testing in 1909 and of purebreed
testing in 1912 had contrasted the general Shorthorn ¢rossbred..
dairy cattle population very unfavourably from a production point
of view with the relatively more highly specialised dairying
qualities of the Jersey. The comparatively recent institution
of the payment for milk according to its fat content, together
with the spread of home separation as recognised pmectice, alseo
tended to favour the Jersey more than other breeds for crossing
purposes,

Following the War came the rise to prominence of the
Auckland dairying districts, the emphasis on butter-production,
the movement towards greater carrying capacity, and the neces-~
sity for reduction in production costs. The small bodied
high-testing high-yielding Jersey became increasingly popular
for comnercial dairying, and the numbers of registered purebdred
Jersey cattle greatly advanced in response to the demand for
sires. While cattle of other dairy breeds also greatly in-
creased numerically, their propértions in the total registered

purebred dairy cattle population showed an actual decline, due
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to the rapidity with which the Jersey progressed. Reliable
figures to illustrate the position are available only for in-
tervals covering the ten-year period 1918-1928, but the trend

is plain.

NUMBERS AND PROPORTIUNS OF PUREBRED DAIRY CATTLE

Breed 1918 1921 192y 1928
No. Percent No. rPercent No. Percent No. Percent

Jersey |6228  43.9 |12997 52.7  |28554  6L4.O | 39,379 65.7
Friesian|Lp33 28.4 | 591 20.6 8,177 18.3 {10,670 17.8
Ayrshire|1,319 9.3 | 2169 8.8 3,832 8.6 4,905 8.2
Red Poll - - 118 0.5 1,054 2.4 831 1.4

Milking)' 2,620* 18.5 L293* 17.4 2,969 6.7 4,199 7.0
Shorthorn)

Totals:14,200 100.0 {24,668 100.0 Ll,,586 100.0 | 59,984 100.0

*Milking Shorthorns were not separately enumerated in 1918 and 1921,
and the figures quoted represent estimates only for these two years
being an arbitrary 50 per cent of the total cattle listed as "pure-
bred Shorthorn®.

The rapidity with which the Jersey breed has risen to
prominence has been, of course, assisted to a considerable cxtent
by an almost complémentary decline in the popularity of the Short-
horn for milking purposes, This point is hardly éufficiently
emphasised in the above table owing to the estimated figures adop-
ted, but 1s well brought out in a subsequent table illustrating
changes in the proportions of the various breeds represented in
the general dailry population of cows and heifers two years old
and over, At the same time, the general inadeguacy of the for-
mer crossbred Shorthorn population for high dairy production has
tended to obscure the considerable merit of the true Milking
Shorthorn as a specialised dairy breed. The above table, how-
ever, does indicate that at least in pure breeding the breed was
tending in 1928 towards greater development.

While many herds of grade Friesian, grade Milking Short-
horn, grade Ayrshire and grade Red Poll cattle have been consider-
ably developed, the popularity of registered purebred Jersey sires
has far exceeded that of any other breed. In the following table

purebred sires of each breed are shown as percentages of the total
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purebred 8airy dulls two years old and over:

Breed 1924 1928
Jersey 71.1 80.1
Friesian 16.9 10.3
Ayrshire 5¢3 4.8
Mlking Shorthorn 5.2 3.9
Red Poll 1.5 0.9

100.0 100340

Although details for years subsequent to 1928 are not
available, there can be little doudbt, in view of herd book regis-
trations for the various breeds, but that the Jersey has contin-
ued to maintain ite numerieal superiority.

Of the total dairy bulls two yeari old and over in nl‘i
in the industry, purebred and grade or crossbred Jersey sires
greatly outnumber all other breeds &nd crosses, In point of
fact, from the few figures available, while Jersey total bulls
have largely incoreased, crossbred bulls of other dairy breeds have
shown a tendency to decrease both numericelly and proporticnately

to Jerseys, thus:

a— fouRerount Ns 22 peraent
Jersey Purebdbred 6,458 13,8 11,349 23.8
Jersey Crossbred 18,855 LO.3 20,905 43.9
Other rurebred 2,620 5.6 2,825 5.9
Other Crossbred 14,633 31.3 94576 20.1
Unspecified L,232 9.0 2,969 6.2
Total dairy bulls L6,798 100, 0 47,624 100.0

Although, for purposes of classification, non-registered

cattle are described as "crossbred, with predominant strain of e=—=e®
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it can dbe sssumed that the bulk of such so-called crossbreds are
more truly "grade stock, i.e. progeny of soveral crorses of pure-
breds or improved sires upon mixed ancestral stock", Lush states
th t “Ymost of the experiments with the use of purebred gires for
grading have shown that the averages of grades with more than two
crossacs of pure blood (thut is, with more than 75 per cent pure
blood) are very little below the averagec of the pure breed con-
cerned”, This statement may also assist in explaining the
very larger numbers of "crossbred" bulls in use, for, in cases
where it was difficult or very expensive to obtain purebred bdires,
or in herds of the high grades where purebred sires had been used
over a long period, homebred bulls from high producing cows and
sired »nrobably by regizteresd bulls would tend to be used, In
many inetences such bulls prove highly satiafasctory, emphasising
the fact that all non-registered bulls are not necessarily "“scrubs”,
The net result of the increasing use of Jersey purebred
and crossbred sires in commercial c‘airy herds has been to produce
& population .f milking cows predominantlyJersey in strain, The
most recent enumerations of the gensrel population of dairy cowse
and heffers two years old end over, according to the  redominant

strain, are 8 follows:-

STIAIR 1o2y 1928
5os ~ergent No,  Pereent

Jersey 539,636 L3.9 820,431 63.5
¥ilking Shorthorn 489,727 39.9 286,534 22,2
Friesian 159,076 13.0 150,065 11.6
Ayrshire 34,041 2.8 32,379 2,5
Fed oll 1,773 0.1 2,585 0.2
Cther N 3,9U6 0.3 879 0,0
TCTALS Q—;:}28,199 100,0 1,292,873 100.0

Notable features of the table are the 50 per cent
expension in the Jersey +nd a further decline of 4O per cent
in the Uilking Shorthurn numnbers. It is probable that re-
duced totals in the rriesian and Ayrshire breeds are mersly

temporary recessions, but the development may be borne in mind
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A8 & possible indication of further specialisation in Jerseys.

It is o of the minor extraordinary aspects of the dairying

s8itustion in Jigw Zealund that although & mase of duta hes been

carcfully and expcnsively investigated recently witi: refsrence

to OQuarsnteed Price Analyees, statistics relative to the capital

position have either never bcen collected at all (e.s. incidence

of disease) or have been coliscted only sporedicelly (e.g., it is

now elcven years 8ince the breed distribution wae last enumerated).
The facts of Jersey e xpansion may now be briefly summar-

ised:

(a) The milking capacity of the originsl, dominantly
ghorthorn dairy cattle population was }low.

(b) The beginninge of lurge-scale Asirying based on an
export trade, the cstablishment of herd books of
thé specialised dairy bdreeda, importations of high
class dairy stock, and the inception of milk record-
ing, focussed attention upon the need for improvement
in the everage proiductive ability of the ordinary
milking cattle populetiovn.

(e) Repid multiplication in the nuambers of milking stock
necessitated a rapid means of improving ite average
general productive capacity: mass selection, by
the use of registered purebred sires of the specisal-
ised dairy dbrecds for cvessing on the mixed types
of the general population,was inc- csassingly widely
adopted ss thc means to improvement.

(@) of the registered sires used, the Jersey rapidly
attained the widest popularity for the following
reasons :

(1) Jersey milk has a higher fat content than that
of an;}ggrthe major dairy breeds in use in the
Dominion, an+ dairy factory pugouts for both
milk and crean are made on a butterfat basis;

(11) The Jersey in its native home has beek bred for
generations frec [rom adulteration with other
breeds, as a highly specialised buttere=producing

animal,
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(111) The productive merit of the strains of the Jersey
breed introduced into New Zealand was on the aver-
age relatively high.

(1v) The small size of cows of the breed generally,
allowed more stock to be carried on a given area
of land.

(v) The Jersey has proved very suited to the climate
and general conditions of New Zealand dairying.

(vi) The “creamy" appearance of Jersey Milk probably
lag had a psychological effect in stressing the

breed's butterfat producing qualities.

(e) The special individual characteristics of the Jersey breed
received further emphasis in the post-war era, due to :

(1) The greetly incressed importance of butter production,
as compered with cheese;

(11) The development of the Auckland dairying districts
where butter production became the msjJor industry.

(111) The inceptinn and rapid development of group herd-
testing in which seasonal butterfat yleld became
the accepted measure of production performance.

(1v) The national movement towards intensification in
grassland farming wherein increased carrying capacity
could most spectacularly be effected through exploi-
tation of the Jersey's small sicge.

(v) The Jersey characteristics of low meintenance
requirement in relstion to high production which
aseisted the movement towards reduction i farm
costs by increasing butterfat production per acre.

(vi) The possibility that the Jersey as a breed possesses
inherent efficiency in the conversion of feed into
butterfat.

It is pertinent now briefly to consider to what extent
the pervasive  influence of the Jersey breed in the cattle stocks
of the Dominion is reflected in the gener=l dairying economy. It
i8 necessary to consider the value of high butterfat production

per acre with regard to the ,resent or'potential disadvantages of
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high colour of butter in relation to oconsumer preferencej
1ow milk output in relation to production of pig-mcat;
nigh fat content of milk in relation to the economics of
cheese production}
ultimate emphasis on butterfat production alone in rele-

tion to market conditions.

The Jersey potentiality for high butterfat production
per acre depends upon (a) the relattvely small sigze of the breed
and (b) the high average capacity of the breecd in butterfat pro-
duction. In general, the requirements of an animal for mainten-
ance vary according to its body weight (or, more accurately, accord-
in" t6 Bres of Dody Surmace). As a breed, therefore, the Jersey
requires proportionateiy less feed for the vital procesees than
larger breeds. In so far &8s production is concerned, the Jersey,
under the field grazing conditione uf New Zealand dairying, yields
on the everagae at least as wuch butterfat per individual cow as
the larger breeds. It 13 poseible that superlor forsging ability
may be a factor concerned since under high féeding conditions (ae
in C.0.R. performances) the KFriesian breed tends to average edout
8 per cent higher butterfat production per cow than the Jerseyat
the same age. Thie is in eccordance with the general expectation
that with dajiry animale, cows of heavicr weights tend to give
greater yeilds, when all are well ({ed,

A8 a result of lesser total feed requirements for maine~
tenance and production combined, the total amount and coat of
feed reyuired per unit of production in the Jersey are lower than
for the larger breeds and more cows can be carried per acre, Since
Jerseys under field conditions sare equally high butterfat producere
as ’'riesians or other larger breeds, the result is that in general
a high output of butterfat per scre is possible with the smaller
breed.

Dr. F.H.McDowall, in a discuasion of thes wvalue of three

srominent dairy breede in relation to cheese producing capaeity,

concluded thet under the particular set of conditions studied
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(1ncluding indoor feeding ama C.0.R. performances), the average
feed reatio was 10 Jerseys : 9.4 Ayrshires : 7.6 Friesians. While
it 1a emphasised that these conclusions are based on a number of
assumptions thut may not be applicable to lew Zealand field grezing
conditions, it is perhaps permissible to apply such tentative feed
ratio merely to illustrate the Jersey’'s potentiality in high butter-
fat production per acre,
e.8. A given area of land (say, 200 acres) will carry 100

mature Jersey cows or 76 mature Friesian cows. The
total production from the 2)0 acres, based aon the average yields
of mature cows in the C,0.R. system up to 1938, may be estimated
at :
(a) - For Jerseys: 100 (533 lbas. butterfat; 9,658 lba milk)

= 53,300 1bs. butterfat} 965,800 1bs milk
i.e. per acres 267 1lbs butterfat; 4,829 1bs milk,

(b) - For Friesjians: 76 (576 1ba bdutterfat; 16,279 1be milk)
= 443,776 1bs butterfat; 1,237,204 lbe milk
i.e. per acres 219 1bs butterfat; 6186 lbs milk,

Thus on a per-acre basis, Jerseys yield on the averagecbout 2§
per cent more butterfat than Frisslans, and Priesians yieldabout
25 per oent more milk than Jerseys.

While the adbove calculationa are by no meamns a final
and relieble indication of the Jersey-FPr:esian situation they
do emphasise the value of smealler but high producing animals
in attaining high yields of butterfat per acre. It 1s possible
that the superior foraging ability of the Jersey undef field
grazing conditions may further influence the position since
figures for purebred cows under Group Herd Test tend to indicate
that the Jersecy is at least as high a butterfat producer as the
Reiceian breed. In general, the lesser total feed requirement
and higher carrying cspacity of the smaller breed tend towards
greater efficiency in the conditions under which New Zealand
Deirying is practised.

It i1 well known that the yield of milk per individusl
cow is considerably lower on the average in the Jersey thsn in

all the other major breeds of dairy stock. In order to deter-
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mine which is the most profitable tyvse of cow for pig production,
it 18 again necesesary to take into considecretion the relative nume
bers of the different types of cows whiech,on the average could de
grased on the sume area of pasture, In the present state of know-
ledge on the point, it would seem that the smallerebodied Jersey
tends towards e leasser volume of p»roduction of milk pcr acre and

a leseer output, therefore, of pig products per acre, But the
position i1s complicated by the expectation that, on the aversge,
the percentage of solids-not-fat in Jersey milk 1s higher than
that in Friesian milk, or in the milk of other larger-bodied
breeda. It 18 not clear to what extent, under fiesld grazing
conditions, this more "oconcentrated" nature of Jersey milk would
compensate, in relation to output of »nig products, for a larger
per-acre volume of Less “concentrated” Friesian milk, Dre
licDowell, in the article previously referred to, reached the con-
clusion that the average anmial cheese production per unit of
feed consumed would be approximately the same for Jersey, Ayrzhire
and Friesien cows, under the conditions studied. While the
various assunptions upon which this conclusion was based may

make the results inapplicadle to field grezing conditions, it

can perheps be dedused that in genersl there is unlikely to be

a great difference in output of pig products per acre as between
the Jersey and larger bodied, higher milk-producing breeds., From
the point of view of the individual dairy-farmer, net returns

psr acre from sales of butterfat and pig-products will tend to

be higher on the averag: where cerseys are the type of cows
carried, amsuming a highcr butterfat production per acre and

a rather lower output of nig-=products per acre than for largeéer-
bodied breeds.,

From the long-term national standpo:nt, it may be
objected that undue further specislisation in butterfat pro-
duction is to be regarded as disadvantageous in the light of
the congested state of the main butter mar«<et, and that a policy
of diversification in »roduction towards a greater output of

pig-producta should be followed.



Withthe increeaing »roportion of Jersey strains in the
milking cattle of the Dominion, the average fat pontents of milk
supplied to cheese have risen corres ondingly dut factory ylelds
of cheese per pound of butterfat have declined. The cheese~
vielding capacity of milk de,ends on the casein content as well
as on the butterfat content of milk,'and while the cascin con-
tent increases as the butterfat content increases, the rise is
not in proportion, so that although high testing milk yields
more cheese pcr hundred pounds of milk, there is less cheese
nroduced per pound of butterfat than in low tecting milk, Since
paynents for cheese-milk ere made on a butterfat basis, suppliers
of low=testing milks tend, where fagtory average ylelds are low,

to receive a lesser return than the actusl cheeae-ylelding capeeity
off the milk they supply entitles them to e xpeet,

Dr. NcDowall's results indicate that, on the data studied,
the enmsl sverage cheese production per unit of feed for Jersey,
Ayrshire and Friesian cows is approximately the same, but it e
not known whether this relation holds for cheese production per
acre,

New Zealand cheesea, dus to the large proportion of high
teating milk used in manufacture, tend generally to ocontain not
only a great deal more bdbutterfat than the regulations reguire, dbut
also more than is desirable for making a satisfectory article.
Henoe, in the long tera vicw, in the intercats of the national
dalirying economy, there sre objections to a widespread use of
high-testing milks in cheese manufucture, juite &pert from the
individual farmer's concern for differences in cheese-prolucing
canacity per acre as between different types or breeds of dairy-
cows,

*hile little is known of the relation (if any exists)
between heredity and the casein conéent of milk, it is poseible
that a combination of high butterfat production per acre with
high cheese production per acre may be achieved through brecding
policies embodying the following principles : (P.H., MeDowall)

(a) Gelection for high casein content, large vhlume, and
high fat content, of milk,



(b) 8Selection within a breed for high butterfat yield
1arge volume ¢f milk and low fat content of milk,

The sucaessful use of Jersey strains in attaining
high yields of butterfat per acre has tended towards an em-
phasis on butterfat production per se that, in the long run,
is8 not perheps in the true interests of the national dairy-
ing economy. The trend in breesding has been towards
selection on the basis of butterfat yield even where the
production of milk for cheese-factory supply was the objective,
Therising test of milking cows generally, the increasing impore
tance of production for butter-factory supply, the tendency to
describe per-cow yields almost exclusively in terms of butterfat
production are other factors indicative of the situation.

Selection directed towards higher fat content of the
milk has successfully assisted in raising average per cow butter-
fat yields, and, aince payment for cheese-milk is made on a
butterfat basis, has also produced greater returns per cow on
farns supplying cheese factories; but the policy has had the
serious disadvantage of bdbringing about a declining average
annual factory yield of cheese per pound of butterfat, This
factor in turn has caused an increasing number of suppliers to
transfer from cheese-~ to butter-factory supply and the gross
national output of cheese has been reduced, while a growing propbr—
tion of the national output of butterfat has been utilised in
butter manufacture,

In view of the increasingly congested condition of
the United Kingdom butter market, the revival of British agri-
culture, and the probability of quantitative regulation of
butter imports, there is abundakf evidence that further special-
isation in the production of butter for export to the United
Kingdom is likely to beexceedingly dangerous from the standpoint
of the ccgnomic stability of the New Zealand dairy industry.
Obviouslyi?the production of milk and butterfat, as with other
farm commodities,, uiversification in the ultimste product is an

important method of assisting towards stability by spreading the
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effects of price fluctuations. In order to encourage, in the
interests of the national dairyin - economy in particular and the
national economic stability of the Dominion generally, a more
reasvnable balance in the utilisation of butterfat produced as
betwsen cheese and butter nanufacture respectively, it is sug-
gested (Dr. F.H. Mchowall) that if average fat tests continue
to rise and sverage annual fuctory cheese yields to decline, 1t
may ultimately be necessary for the butter industry to subsidise
the cheese induatry so thet a sufficient differentiel premium
per pound of butterfat might be obtainable by suppliers of milk
for cheese-naking,

The emphasis on butterfat production alone which is
assoojiated with the growing prsdominance of Jersey strains in
the national dairy herds, is causing increasing concern both in
regard to >roduction and manufecture within the "ominiovn, and
also in the profitadble disposal of maximum quantitiee of butter-
fat in the form of butter and cheese on the United Kimgdom market.

New Zealand butter, in general, possesses a deeper yeollow
colour th:n dbutter made in rnugiand, lIreland and certain Northern
Kuropean countriee also sunplyings the Bri tish market, Certain
sections of the United siingdom market, mainly in the North of
¥ngland, Northern Ireland and the West Coast of Britain, have
long been accustomsd to paler butters and do not readily sceept
the relatively highly coloured New Zealand product. Since New
Zealand is so largely dependent upon the United Xingdom Trade,
and since it 18 mainly the undiasposed surnluses of New Zealand
butter that are basically responsible for variations in the price-
level of the Dominion's produce on the Home market, the need for
a complete penetration of trade into all districts is evident.

"The rather deep yellow colour of llew Zeeland butter is
indicative of its high vitamin A content, and is due mainly to
the fact that our cows are fed almost entirely on pasture and to
a lesser extent to the predominance of Jersey strains in New Ze8-
lani herds", The fat-soluble organie pigment carotence occure
ring 20 abundantly in lush green pastures is the precuraor of
vitamin A snd ie responsible for the deep yellow colour in dairy

products when present in quantity. A ready assimilation of



carotene from feed into the milk and dody fats is known to be a
apecific cheracteristic of the Jersey breed, but i8 may be argued
from the long-term point of view that it is preferable rather to
underteke methods of gradually educating consumers, by means of
advertising and other forms of onropsganda, towards an apprecia-
tion of the hig: nutritive value represented in the deep yellow
colour of liew Zealsnd butter, than to mske radical alterations

in our methods of pasture management and of brecding stock.




(@)

8ince "the ultimate destiny of every form of farm live-
stock 18 the market',the aim in animsl dbreeding has consistently
been towards increased production through improved productivity
and greater productive efficiency per individual animel unit,
8election has been of vurying importence in attaining these ob-
jectives.

Under the influence of natural selecticn, the common
stocks, from which modern races of cattle are descended, showed
degrees of specialisation according to environmenital and niktri-
tional conditions. Thus, small hardy muscular cattle became
typical of highland regions, and larger lese active animals came
to predominate on the lower country where feed and other natural
conditions tended to be more favourable.

Later, man began to adapt stock according to his own
purposes and natural se2ection was supplemented and, later still,
al:ost completely supplanted, by artifical selection, Races of
cattle were developed to meet certain special needs of the human
race: work oxen were bred and strains of cattle selected for
meat or milk production. The latter were as yet neither very
good deef animels nor very good dairy animals, judged by modern
requirements, but they met the not very exacting demands of the
tine.

As populations grew and cities increased in sige and
nunber, spefial purpose breeds were developed for beef production
and for milk production. In response to demands for hugely in-
creased quantities and higher standards of quslity of produce,
selection for important economic characteristics in livestock
became more intense, The development of international trading
on a large 8scale sdded further economic incentives to the breed-
ing of better and more productive stock, and, in the case of dairy
cattle, selection was increasingly dirqcted towards the attainment

of greater productivity an¢ improved efficiency in production,
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In the breeding of improved forms of livestock, the
emphasis has been, for hunireds of years, upon "selection of
the best for breeding stock", but the progress made has depended
very largely upon the degree of accuracy with which the excellence
could be msasured. N

The 0ld method of Jjudging byexternal appearnace proved
itself of very considerable value in the foundationdof the great
beef breeds but was loss succeasful in determining dairy capecity,
except in so far as it assisted in bdroadly distinguishing between
beef~-type and milking-type animala.

Rerly methods of measuring excellence on the basis of
individual production perfornance coneisted in adbitraraily esti-
mating or perhaps weighing the mil«< end/or butter yields of seleo-
ted cows over ahort periocds. As measurements even of phenotype,
these did not of course compare in accurecy with modern re¢ords of
lactation and lifetims production which in turn have been shown to
be largely inadequate by themsclvee as measures of genotype Or proe-
duction tranamitting ability.

Realigations of the value of rel-tionship in rega:d to
milking capecity led ultimately t., the establiahment of herd books
and thence, undesiradly, to the widespread belief that regiastered
animals all poasessed merit of & high order. rrogressive breeding
opinion, however, while admitting the value of pedigree selcction
in conjunction with other methods of estimating breeding worth,
has insisted upon the provisiovn of full details of production per-
formance and trensmitting ebility in the near ancestry and &amongst
collateral relatives.

The progeny teast is the ultimate measure of the worth
of a given animal and those capable of producing high quility offe
spring have long been greatly esteemed for their value in improve-
ment, Ultimately also, progeny teuting is the final eriterion
of all other methoda of selecting breeding stock. Thus, in the
breeding of dairy cattle during the past 50 to 100 years, the em-
phasis in selection has shifted from a definition of "best"” based
alnoast entirely upon phenotypical considerations, to one that ies
based on obtaining the nearest possidble approximation to the genv-
type of the individusl,



Productivity in liveetock is conditioned by breeding,
feeding and management, and the highest expression of aay one of
these factors is conténgent upon the degree of development attain-
ed in the others, Improved production in dairy cowa can de ef-
fected through better feeding and better management up to a point
at which further 1ncre§sea are limited by hereditary inadility to
produce higher yields, Conversely, genetic capacity for high
production is dependent upon adequate feeding and efficient manage-
ment for its full expression, Only where husbandry conditions
aro satisfactory can attention profitably be directed towards
improving hereditary productive capacity.

Although, generally speaking, husbandry methods in New
Zealand deirying have shown a vast improvement in recent years,
feeding and managemsnt frequently still are limiting factors to
increased production, Thus, where herd averages are low, atten~
tion to improved feeding and management is more likely to produce
favourable results than an improvement in dreeding methods,
Conversely, where herd averages exceed, say, 300 pounds of dutter-

fat per cow, conditions of feeding and management can be assumed

to reasonably satisfactory and the use of improved breeding
meth 8 is essential if the herd average production is to be im-
proved or even maintained.,

In general, the steady increase achieved in average per
cow tterfat production during the past fifteen or sixteen years,
has oscurred more as 8 refrlection of the application of mom scien-
tific methods in form, pasture and stook manasgement then &8s a
result of improved breeding in dairy stock. #hile reglistered
purebred sires have been widely used and herd~testing largely
availed of (particularly in some districts), there is evidence
that a lag has recently developed of stock improvenent methods
behind feeding and menagement methods.

The following figures of estimated New ZLealand average
butterfat production per cow in mile and dry, and of the annual
Group Herd Test averages, are indicative of the gradual retardation

which has occursed in recent years,
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SEASON e Group Herd Test Aversge
BUTTERFAT BUTTERFAT DAYS
el 195 1bs 225 1bs
| 1928-29 211 ¢ 241 " e
1929-30 218 " 25y " 247
1930-31 201 " oy " 207
1931-32 200 * 256 = 253
1932-33 215 " 256 " 257
1933-3L 221 262 * 255
1934-35 210 " 252 253
1935-36 218 " 258 w -
1936-37 229 267 © 251,
1937-38 227 " 258 " 250
1938439 203 "

The influence of environment is apparent from the Group
Herd Test figures where, apart from the last two climatically un-
favourable seaeonaf there is a notable increase in the average
length of the lactation period. This 1s, almost certainly, more
largely attributable to improved feeding than to conscious selec-
tion for persistency of milking, and nrobably accounts for a large
proportion of the increase in average butterfat production.

A number of factors has contributed to the declining
rate of increase evident in per cow production:

(1) Dairy cows in general are now reasonably well fed and
managed and the gap between nutritional conditions
governing production and herdditary influences limiting
maximum production has been cunsiderably narrowed.

While further attention to feeding and management 1is
still highly desirable, it, alone, is unlikely to
produce spectacular increases in average ylelds per

cow,.

“ The netiud of calculating lactution productions has a1ls0o been ci.anged by
connencine 7101 the fourth dsy sfter calvine instead of from the dsy of

calvi t, &8 1N Hrevious seasons.
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The huge annuzl increases in the dairy cow population
characteristic of the first and last phases of poste
war development in dairying, necesssrily involved the
retention in dairy herds of aged and inferior cows
that normally would have been culled, and, further,
by requiring large numbers of young stock additional
to those normally kept for replacement purposes, re-
duced the intensity of selection practicable amongset
herfer calves. The Domimion bulk output of butter-
fat was greatly increased but the average production
per cow did not rise in proportion.

Registered purebred sires became 80 widely demanded
in the industry during the period of repid expansion
that the selection intensity amongst purebred stock
was inevitably reduced and large numbers of inferior
dulls were registered annually and sold for use in
the industry. Moreover, although the value of the
progeny test was wekl-known and the servioes of Group
Herd Testing were available in all districts, few
sires were kept in service long enough for their
qualities in transmitting production to be discoverded,
owing to the small size of many herds and to & wide-
spread distrust of inbrecding. The rate at which
dairying grew necessitated some such rapid means of
dairy stoock improvement a8 the widespread use of
registered purebred sires in the sgrede herdes. But
this form of mess selection wherein breeding stoek

is chosen according to individual production perfor-
mance is esaentia..y based upon phenotypical consider-
ations and does not provide s means of consistently
and indefinitely improving the average level of pro-
ductivity.

A widespread belief in the fallacy that stock numbers
per farm are more important than production pecr selec-

ted cow also assisted in retarding improvemetit in
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production oapacity. A high per acre concentration of dairy stock
is necossary if high production per acre is to be secured - dut is
economical only when all cows are well fed. High producing cows
need rlore and better quality feed than poor producing cows, bdut

thia significant factor tended to be lost sight of in the rapidity
with which dairy cow numbers increassd. There is a growing realie-
ation of the need for attaining a proper balance between carrying
capacity and per cow production so that maximum economic returns per

acre can be secured,

If increased volume and grcater economy in production are
to be secured, then in breeding for improved levels of productivity
in livestock, greater use will need to be made of acientific methods
in stock selection. Forma of mmas selection carried out in New
Zealand dairy herds have now brouvht adbout the maximum degree of
improvement possible by the use of the system as practised. The
attainment of further and mors consistent improvement in the level
of productivity in dairy stock gencrally, clearly depends upon the
much more extensive use of mnethods of selection based primarily
upon hereditary ability to transmit high production,

A striking parallel between present conditions in New Zga~-
land deiry cattle breeding snd what might reasmabdly be expected to
be accomplished through the use of more enlightened oriteria in
selecting animals for breeding purposes, is furnished by rearl's
classiocal e xperiments on egeseproduction in poultry at the laine
Agricul turel Ixperiment Station, For nine years, only femsles
which had produced 160 eggs or more as pullets, and only males the
dame of which hed laid 200 eggs or more, were used as breeding
stock. Despite this long period of atringent selection on the
basis of individual production performance, the average egg-
production of the flock was not increased. The baeis of selection
waa then altered and the experiment continued for a further eight
years. Femaleewere still strictly selected for high individual
egg-laying capacity, but, in addition, both malee and femanles were
also selected on ,roven ability to produce uniformly high-yielding

progeny. The result of this new policy was a rapid increase iR
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the average egg-laying capacity of the flock.

The fundamental

importance of Pearl's results need not be further stressed than

to emphasise that their practical significance to the breeding

of dairy cattle in the Dominion lies in indicating the potential

value of selection, Jjudiciously applied, as a means of raising

the general level of per cow production.

Other countries which have made considerable use of milk

recording and progeny testing afford examples of the degree to

which systematic selection on a basis of transmission of produc-

tion, 18 effective in improving the productive capacity of dairy

atock.

grobably the most notable example 1is Denmark where

"after having worked with the cattle shows for a span of 125 years,

with herd book keeping, bull clubs and competitions between herds

of cattle for 50 years and for 40 years with the Milk Recording

Societies, Danish agriculture is now able to present toforeigners

a work of cattle breeding which 1s fully up to date, and two

nationel cattle breeds which as regards outward appearance and

yield are ready to take up competition with any other breed".

A comparison of the seasonal average herd-testing returns

for Denmark and New Zealand indicates the extent to which improve-

ment in production 1s possible through the widespread use of improved

breeding (and feed$ng) methods.

 SEASON DENMARK ___1rlﬂ¥}JE¥EgEDL
— Total 5aIry Percen- [Produc- Total dairy (Percen- | Produc-
cow popula-| tage of |[tion per| cow popula-|tage of | tion per
tion cows COW tion cows cow
Tested, Tested
1bs, fat lbs, fat
1928-29 1,579,000 3.3 293 1,371,000 18.9 241
1929-30 1,633,000 36.7 304 1,441,000 19.7 254
1930-31 1,669,000 41.9 304 |1,602,000 16.9 241
1931-32 1,739,000 L1.6 295 1,702,000 15.3 237
1933-34 || 1,716,000 39.4 298 (1,933,000 15. 4 262
1934-35 || 1,646,000 L0.6 293 (1,952,000 13,6 252
1935-36 || 1,615,000 41.9 309 (1,952,000 12,6 258
1936-37 1,570,000 L5.1 322 1,936,000 4.3 267




Herd testing was instituted in Denmark as early eas
1875 and has asnisted towards kncreased proiuction through im-
provement in Standards of feeding and management as well ss in
breeding methods. 8ome of the more important developments in

breeding dairy stock are as follows :-

(1) An increasing use of milk recording since 189%.

(2) Show prizes are awarded only to cows having records
of production, eince 19086,

(3) Young bulls are Judged for desgent as well as exter-
nal appearance, and pedigrees must contain full
detailes of build and yield for four gencrations,

(4) Older bulls are awarded prizes only in respect
to the yield and exterior of at least 6673 per
cent of their progeny.

(5) The institution of Bull clubs in 1884 - the keeping
of bulls as common sires for a number of herds.

(6) The keeping of exceedingly detailed herd books since
1875, including exacting requirements of external
appearance and production records in respect to in-
dividual cows and bulls admitted to registry, and
in respect of their progeny.

(7) The colleotion of details regarding every cow milk
recorded, thus making new progeny performance tests

of more than 300 breeding bulls available annually.

Danish breeders have long realised the fundamental
importance to liveatock improvement of a compléte knowledge
of all details of external appearance and produotion perfore
mence in the individual, its ancestry and peogeny, 1r'progr0l-
is to be achieved in bdbreeding. All practices calculated to
assist individual dbreeders towards a more rational selection
of breeding stock have been instituted along co-operative lines
and widely adopted by dairymen. Progeny performence tests
baged upon figures collected by the Milk Recording Societies
dominate the breeding situstion, and the level of nroduction

per dairy cow has been raised to a very high level,
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Othor countrics are now sdopting similar methods of
improvement dbut developments are mostly on a small acals as yet,

It is apparent that in Hew Zealand where less then 2§
per cent (as compared with 45 per cent in Denmark) of the total
dairy cows average 320 pounds of butterfat, rmich remains to be
achisved. Speculatively, if the national dairy herds of the
Dominion could be reised to average 300 pounds of butterfat per
annum (instead of 225 pounds as at present), gross returns (4if
the extra produce could as profitably de disposed 6:) from dairy=-
ing would be inoreased by onc-third, or, alternatively for the
same bulk putput of butterfat (420 million pounds) ss at preosent,
nearly 500,000 lesa cows would need to be milked, representing
a reduction in costs to the 1ndustrya%fy2§1886?660 annually, on
a basis of labour requirement,

This emphasises the point that far tono-many low=producing
cows are in use in the industry; but if permanent improvment in
dairy cow productivity is to be achieved, something more than the
mere culling of poor producers is required - some plan is needed
that will assure that these poor producers actually are not born.
The regular annual testing of sll dairy herds in the Dominion, in
providing sctual measurements of dairy cow production performance,
would facilitate and accelerate an evaluation of all sires on the
basis of transaitting ebility, making possible an esarly elimination
fron the industry of bulls siring low producers, and & more wide-
epread use of thoae sires adble to pasgbébn high production uniforaly
to their progeny.

If improvement in the general level of productivity of
dsiry stock i1s the aim in dairy cattle breeding in New Zealand,
then rurther 1inprovement is necessary in juredbred stock as well
as in cattle kept for market purposes. Since the most valuable
eires on the average are those from registered puredbred stook,
national deiry cattle improvement depends basically upon improve=
wment amongst the purebreds. A given cow 18 unlikely to leave
more than two or three progeny in a herd but any one sire may
leave scores of offepring. The standard of production, there-

fore, in the nstional dairy cattle population 2s a whole is



depsendent upon the quality of the sires availakle. A survey

of over 4,000 herd sires in the United States in 1936, diaclosed

the fact that less than one sire in three left daughters capable

of maintaining or improving on the productions of their damaj

there sre no indicatiovns that the position in New Zealsnd ia greatly
different.

Genersl improvement in the standard of registered purebred
stock can be achieved through :

1. The complete and reguler teating of all female stock

for mi2k and butterfat production

2. The complete progeny testing of all sires before bdeing
widely used.

3. A greater appreciation amonget breeders for the appli-
cation of genetic principles to the breeding of deiry
stock.

L. "Making selection more potent through the selection of
more useful characters and the application of the pro-
geny test",

In summary, it can fairly be stated that selection does
offer considerable assistance towards the attainment of improved
productivity in dairy stook. It 18 clear however that if a
poliocy of "selection of the best for breeding stock" is to be
fully effective, measuremsnt of that excellence must be based on
hereditary capacity to transmit production qualities, and that
reliance upon phenotypical considerations alone is unlikely ¢to
produce the results desired.

The objectives of selection in dairy cattle in New Zealand
are :

?. To improve the Dominion average milk and butterfat
production per dairy cow

2. To inorease eofficiency in per cow production by the
selection of straime showing a high degree of effi-
ciency in the conversion of feed into food, by the
elimination of low producing cows and of sires in-
capable of leaving uniformly high ylelding progeny,
and by the selection of strains showing high conati-

tutional vigour and resistence to disease".
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Within the dairy herd, these objectives casn be achieved:
By the regular annual testing of all cows for production

performsnce.

By the mysteastic culling of all loweproducing cows,
By the rearing of repidacement stook bred only from the
highost producing cows in the herd and sired by regis-
tered purebred bulle of proven roduction trenemitting
ebility.

By the uee of iaproved methods of feeding and management,
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D. THE PRESENT STATE OF KNOWLEDGE OF INHERITANCE IN DAIRY CATTLE.

1 GENERAL

In 1900, the rediscovery of Mendel's fundamental work
in plant breeding not only gave a great impetus to further plant
investigations, but also stimulated workers in animal breeding.

It was soon established that the principles of Mendelian
inheritance applied equa}ly well to animals as to plants and a
host of projects was designed to elucidate the problems of animal
breeding. In the case, however, of dairy cattle and the larger
farm animals generally, complete character analyses in terms of
genes have so far been accomplished only for the simplest quali-
tative characters, such as coat-colour, hornless and lethal
conditions. The great mass of research directed in recent years
towards the attainment of a detalled knowledge of the heredltary
bases of the economically important characters in dairy cattle has
been less productive of definite results.

The dairy cow has been bred for centuries as a specialis:
ed machine for the conversion of coarse feed into extremely
valuable human food, with no more than a vague realisation on the
part of the dairyman that relationship and milking capacity were
in some way correlated. Gowen states that "it was a case of
evolution rather than exact breeding based on genstic factors 43Q
a known method of inheritance". The Iowa experiments of Kil@éégl
and McCandlish have since established beyond any doubt that - X
genetic factors govern the yield of milk and butterfat, but th&ﬁ
number and nature of the individual genes involved has not heﬁn
definitely established, and it is even possible that a completax
genetical analysis of milking capacity and other characters 1n§k
volving complicated gene situations may never be achieved. Howégey
the very numerous investigations carried out on the economicaiiv\
important characteristics of dairy cattle (and particularly, on\
the inheritance of milking capacity) have accumulated a mass of*
valuable information which has shown that progress in breeding

towards an ideal can be achieved by the use of genctic principles

alrecady e stablished from protracted s tudies of rniore Tuvouruble



oxcerirental woborinl. Thus, nalthoush neither the sctual genes

now el excet wode of oreration in the inheritance of milking
2o eity Ivowe booen yet demonstroted, it is cormonly  believed
tiart mill wrocuction ic a gquantitative character dependent in

heredity ubon a nmultifuoctorial situation in which fairly numerous
multiple genes interact viithh one another and vwith the environment
in an exceedingly complesx manner, The method of acting as though
the 1ndividual genes and their mode of inheritance were actually
known has shown itself exceptionally valuable in plant breceding
projects and there iseridence that the hypothesis mentioned forms
a sufficliently close approximation to the true situation as

regards the inheritance of milking capacity to constitute a
reasonably sound basis for constructive work in dairy cattle
irmprovement.

The modern belief that practically all inheritance in
practically all types of organisms is particulate and duplicate
and operates according to well demonstrated Mendelian principles,
has made 1t poseible to apnly successfully to dairy cattle dbreeding,
results of research into such widely differing forms as the pomace
fly, the guinea-pig, rat, mouse, fowl and numerous plant species.
These forms possess great advantages in their small size, relative
cheapness and rapid reproductive rates and various other more
individual qualities, which have provided invaluable material for
experimental work on the mechanism of heredity. It is largely
as a result of such researches that the great body of information
on theoretical genctics has become avalilable for application to
the larger, economically important species.

The findings of theoretical genetics have already attained
considerable imnortance in their applications to livestock breeding
but the proportion of professional breeders who consciously make
use of the principles of genetics in their breeding operations is
small. In view of the fact that dairy cattle are being
multiplied practically continuously in all parts of the Dominion,
it foes seem economically wasteful if, merely through lack of

general anrreciation for Mendelian principles, at least a part of
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this work cannot be utilised, QSJGoodale suggests, "in transforming
the art of breeding from the haphazard affair of today into a systen
of orderly information which would in due course separate good
methods from poor, and place brecding on a sound foundation of
knowledge".

The basic principles of genetics have contributed to a
more complete understanding of animal breeding methods and have
enabled the discarding of many once strongly held superstitions;
the more rapid elimination of undesirable or lethal hereditary
characteristics from a breed or strain has been made possible;
the probable genetic consequences of various breeding systems can
be forcasted; an exact meaning has been provided for the phenomena
of sex-determination, selection, prepotency. In all, the science
of genetics, largely through additional knowledge of fundamentals
derived from genetic studies of plants and laboratory animals,
is in a position to supply valuable direct assistance on procedure
and the benefits of scientific planning to the practical breeding
of dairy cattle.

In the field of direct contributions by way of the
genetical analyses of the economically valuable characters in
dairy cattle, genetic rescarch has so far produced 1little
that is definite and conclusive. Planned exverimentation with
animals as large and as expensive as the dairy cow is a costly
and extremely difficult undertaking. Self-fertilisation, a method
that has proved of great value in plant brecding investigations
is of course impossiblc and inbreeding by continued brother x
sister matings is often unsatisfactory, especially when large
niumbers of undesired individuals have to be discarded at financial
loss, and is necessarily an extremely lengthy proccdure when, as
usually, the extent of genetic diversity in the foundation stock
is large. Moreover, reproductive rates are very low and the
interval between generations is 5 years (as compared with 12 days

in Drosonhila). The intricate nature of inheritance where
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quantitative characters are concerned has already been stressed;
genotypes are not readily discernible and phenotynes are
classified only with difficulty and in most cases are very
considerably affected by the environment. A further cardinal
difficulty is that involved in the inheritance of milking capacity
where the character 1is expressed only in the female and not before
she reaches the age of 3 ycars, and where selection on the basis
of progeny performance is usually only applicable to the male and
is measured by the phenotypes of his daughters not before he has
attained the age of five years.

In spite of the inherent difficulties ol the subject, a
considerable body of important and valuable data has been
accumulated particularly in recent years as a result of direct
experimental investigations carried out with dairy cattle.

Further informetion is available also from statistical studies of
herd-testing returns, Advanced Register records, Dairy Show
placings, etc. while the genetic bases and modes of inheritance
of the economic characters in dairy cattle remain as yet undecided,
important progress has been made in evolving breeding proéedures
offering greater certainty of successful results than the old

enmmirical methods of breeding.

2 __ECOHOMIC CIARACTERS.

Of the functions of economic value for which dairy céttle
are bred, milking campacity is obviously of first importance.

In former days, when dairying was a relatively unspecialised
occupation and intermntional commetition in dairy produce was
unknown, milking capacity was practically the sole important
character, or shared importance with beefing ability. General
bodlly health and reproductive capacity have of course been
essential at all times.

With the exploitation of" thec dairy cow for conmercig}
purposes on an intermational socale, dairymew have bred their
stock for greater yields of milk snd butterfat -nd »& intcrn-:tlonal
trade has become increasingly commetitive, huve becir forced to

pay attention to other characterictice in Liecir < tocl: 1ol orler 40



raduce meoduetion coste to o minimum. Thus, at the present time

a thaze of rationaliscation in methods of delry cettle breeding

has aricser. and dairymen are Tbocominyg conscious of a need to

seclect for their herds animals which exhibit a tendency towards
hereditary resistance to certain diseases and further are
inherently capable of a high degree of efficiency in the conversion
of feed into milk snd butterfat.

Although a highly developed capacity for milk and
butterfat production in the individual cow is the main objective in
dairy cattle breeding, there are several other functions of the
animal without which the cow is of little use as a member of the
dairy herd. Of these, fertility is probably first. Unless an
animal is inherently capable of normal rerroduction, it is of
obviously 1little value in breeding. Moreover commercial milk
production is the exploitation of maternity on a large scale. and
regular annual calving for a long period of years is essential in
the dairy cow just as ability to sire many calves each season for
many seasons is a basic requirement in the dairy bull. Fecundity,
or the ability to produce many offspring, is ot considered
important in the dairy cow in which twin births are rare. If it
can be shown that, as in sheep, strains of dairy cattle can be
bred for twimning capac;ty without deterioration in other
characteristics, such strains might be exceedingly valuable both
for experimental breeding purnoses and also for their value in
extending the degree of selection practicable amongst herd
revplacement stock.

Next in importance probably to fertility is constitutional
vigour which is a further basic requirement in nroducing s tock,
"The capacity of an animal to produce and reproduce effectively
and to survive (i.e. to live a long productive life) under the
conditions of the particular environmeat in which it is placed"
is receiving added emphasis at the present time when, under existing
conditions of dairy farm precduction, increasingly higher yields

of milk and butterfat are coming to be expected ol dairy cows bred



adgr ncrracingly artiricall conditions of nutrition and
eavircmient generally. '"The Tfurther necescsity for reducing costs
to o miniimun level compatible with maximum economic production

has cuased atcention to be paid to the heavy losses through
wastage in dairy herds due to high annual replaccnient requirements.
Longevity is an asrcociated feature of constitutional vigour.and

the latter is tending to be measwred numerically in the dairy c ow
in terms of lifetime records of milk and butterfat production, nd.
in the bull by his proven ability to sire such cowse.

The characteristic of efficiency of feed conversion has
received a great deal of attention 1n overseas countries where
stall-feeding is practised in conjunction with herd testing, but
is beginning to attract further notice in the Dominion as per cow
yields of butterfat arc increased. High efficiency of feed
conversion is assoicated with high yields. Thus, two cows €ach
weighing 900 pounds and producing milk of 4.5 per cent. butterfat
content require daily 52 pounds starch equivalent for maintenance.
If one cow (a) produces 1 pound of butterfat per day she will
require a total of 11% pounds starch equivalent for maintenance
and production combined; if the other cow (B) produces three
pounds of butterfat per day she will require a total of 23% pounds
starch equivalent for maintenance and production combined. Cow A
thus consumes 50 per cent. more feed units per pound of butterfat
produced than cow B. The importgnce of quantity and quality of
feed available to high producing dairy cows is emphasised. There
are indications, also from work in New Zealand and overseas, that cavs
. of lighter bedy weights tend to show inherently greater economy of
production than cows of heaview weights. Clearly, if progress
towards high levels of production accompanied by a high degree of
efficiency in production is to become a matter of conscious breeding
nrolicy, degestive and productive efficiency may become of major
importance in selection.

The possibility of developing strains of dairy cattle

inherently capable of resisting various diseases 1B a relatively
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nev conlicetion o the results of genetic researches in  other
orpanisms to the breeding of ds=iry cattle. In plant breeding,

the combination, within one strain, of hi;hly productive stocks

end stocks showing resistance to various commoil diseases, has

been standard practice for some years; American workers have demon-
strated the hereditary resistance or susceptibility of various
strains of mice and guinea-pigs to such diseases as cancer and
tuberculosis, In the Dominion, A. H. Ward has recently

published a vreliminary report which appears to confirm the
widespread ovninion that susceptibility to severe udder infection
runs in families. The field thus opened up is exceedingly
important from the herd-building and herd-replacement costs point
of view, in that while it may prove impracticable to breed deliber-
ately towards resistance to mastitis infections, it is obviously
essential that families exhibiting tendencies towards inherited
susceptibility should be eliminated from breeding programnes.

The same of course would apnly to the diseasecs sterility, abortion,
tuberculosis, and others, should similar indications of inherited
susceptibility be proved for dairy cattle.

The character of bodily conformation has considerable
economic value from the points of view of constitutional vigour,
breed type or beauty, and dairy character. Bodily conformation
is frequently a sound guide to inherent constitutional vigour
particularly in points such as the feet, legs, eyes, general build,
depth of barrel, handle of skin, etc. Animals exhibit ing gross
faults of\bodily structure that may possible be hereditary and
lead to loss of vigour, should not of course be used for breeding
PUrNOSES, Breed type is believed to embody gualities of
constitution and characters indicating milking capacity, as well
as certain features of colowr and general appearance regarded as
typical of or desirable in certain breeds of registered purebred
stock, Thus, beauty expressed as breed type may have economic
value, for, if animals not meeting the required standarde are
excluded from registration in the herd book of the breed, thelr

sale value is reduced. Dairy character has been shown to be of

very slight importance as an indication of milk production in the
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cow or as potential ability to sire high producing daughters in
the bull, but the general appcarance, size and shape of the udder
and milk veins and a body that is wedge-shaped in three planes
are generally held to be important indications of dairy character
in the cow.

General size and body-weight in the dairy cow are
characters of indirect economic importance. The feed requirements
of an animal for maintenance purposes are roughly proportional to
its body-weight, or, more directly, to the body surface area.
Furthermore, larger cows are on the average higher producers that
small cows having a lesser body weight. The characters of sizé
and body-weicht are intimately concerned in the efficiency of milk
and butterfat production and in butterfat production per acre
under New Zealand conditions.

Rate of growth is a further important character in
dairy cattle from the points of view both of growth in mass and
also of differential gowth in the various parts of the animal body.
Both are strongly influenced by nutrition and other environmental
conditions but, fundamentally, and determined by heredity.

Growth is an expression of numerous undetermined genes which order
the time and rate of development of the body structure and its
parts througﬁ the secretions of various endocrine glands. From
the viewpoint of milking capacity, growth in mass, as represented
by early mturity, is an important quality where, as in New Zealand
dairying, heifers arc bred to calve at 244 months of age; the
phenomenon of differential growth is importanr in its effects upon
the developrment of the marmary and digestive systems and of body
structure generally.

The charscters of major ecoromic value in dairy cattle
thus include, in addition to the supremcly imortant qualities of
milk and butterfat  roduction, these¢ other functions-of the animal
hody : Tertility, constitutional vigour :nd longevity, efficiency
of feed conversion, diccare resistaonece, bodily conformation, nizé

and body-weight, and rate of rrowth. The cvidence available
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tends to Indiccte that probably all are quantitative characters,

thae cemplete exnression of which represents the end-results of
exce~dinpgly complex gene interactions involving large numbers of
rmultinle factors. Further, the ultimate expression of each one

of these characters is strongly affected by other bodily activities,
by nutrition and by other circumstances of the environment.

Clearly, true productivity in dairy cattle depends on a high

degree of development not only in capacity for milk and butterfat
production, but also in all those other complex physiological
characteristics which, in combination with favourable nutritional

and environmental conditions, constitute the efficient organism,
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3. MULTIPLE GENES.

A simple 1llustration of multifactorial inheritance,
involving only three pairs of genes, is that of Nilsson-Ehle
who first (1909) postulated the hypothesis in crosses between
dark red-grained and white grained varieties of wheat. In the
first crossbred generation, the kernels werc of a shade inter-
mediate between the colours of the two parental types. In the
second crossbred generation an apparently concinuous series of
shades was obtained, varying from dark red (1 in 64) through
numerous intermediate shades to white ( 1 in 64).  Thus,
although the parental types were recovered, normal Mendelian
segregation did not occur, Nilsson-Ehle assumed the presence
of three independent pairs of factors, cumulative in their
individuélly small effects on the same character, exhibiting
non-dominance, and producing twice the «ffect of the simplex
condition when present in double dose.

Mgking use of the letters R, S, T,to denote genes for
dark red and the letters r, s, t, to denote those for not-red
(i.e. white), the original parent types may be represented as
RR.SS.TT (dark red kernel) and rr.ee.tt (white kernel). On
crossing, the F{ tri-hybrid Rr.Ss.Tt (pink or intermediate red)
is obtained. When the tri-hybrids arc interbred, the following
distribution of genotypes within each arbitrary group of

apparently indistinguishable phenotyp:s is secured:
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PHEITOTYPES GENOTYPES
Number Character 4 Number Chargecter

1 dark red 1 RR,.S8,TT.

2 RR.88,.Tt
6 red 3 2 RR.S88,TT
2 Rr.38.TT

Iy Rr.S8.Tt
L Rr.Ss.TT
Ll- Rr.8s.Tt
rr,.3S,TT
RR.88,TT
RR.S8.tt

15 light red 6

- wh —h

Rr.Ss.Tt
RR.Ss.tt
RR.88,Tt
Rr.S8.tt
Rr.s8s8,.TT
rr.SS.Tt
rr.S8.TT

20 intermediate red. 7

Rr.8s.tt
rr.Ss.Tt
RR.88.tt
Rr.s8s.Tt
rr.SS.tt
rr.88,TT

15 pale ned 6
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Rr.ss.tt
rr.Ss.tt
rr.s8,Tt

6 pink 3

\ st - L. \ St

In this situation, totals of un tosven iifferent geno-
trypes, 1n onc instance, ae szen to he renresented by the same
phenotype( or at least by nhenotypes so much alike as to be
indistinguishable by visual examination one from another).

If, no/y these fi;urcs are referrcd to milk or butterfat
wyields, an indication 1s obtained of the fundamental compnlexitles o:
the milk inheritance situation. Thus, the group rbitrarily des-
cribed as "intecrmedia‘c red" might rewrcscent a group of 20 cows
yielding, say, apnroximaicly 300 poundc of butterfat in 2 lactation
In such a case, it is a-naren! thet thc single nshenotype would
characte ‘ise 20 cows of scven different enotypes. I these 20
cows werc bred to a bull of similarly heterogenous genetdic consti-

tution, the female progery would exhibit mar:ed variation in
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In individual butterfat yiclds, and both male and fanalc progeny
would exhibit considc able diversidy in breeding ability, in
consequence ol segre;;itiocn arvdi rcecombinations in the sampling
naturc of inheiritancec.

Ti.e situation as descriibcd, morcovecr, involves only
three pairs of gengs. Since, undouhtculy, tiierc is a large
nunber of genes concerncd directly and l.dircctly in milk
production, the possible diversity in genetlc constitutions is
therefore extreme. Dealing with quantitatively inherited trailts
in general, Lush states: "I the number of different genes
heterozygous in a species 1s as large a3 40 (and it may well be
thousands), the number of differcnt hereditary combinations
possible in each species is nillions on millions of ti®es as
large as ‘the number of animal}s which can actually be alive at
any one time."

Furthermore, in the sltuation considered, it was
assumed that there was no dominance and that the effects & the
genes concerned were equal and cunulative., There is some reason
to believe, however, that in the quantitaiive characters of
economlic value 1in dalry cattle, at least some of the genes may
be either completely or incompletely dominant while others
exhibit non-dominarice; that some genes may produce large effects
and some small eftfects; that sonme genes a8y producevone effect
in certain gene combinations and quite other effects in combina-
tions with other genesgy that many genes riay producc similar
effects; thatl some will prouuce the samac eifects as variations
in the environment produce; that the conditions of multiple
allelomorphism and linkage may also contribute to genetic
diversity, Finally, thce cxovrcssion ol most econcmic chaactei-
istics 1n dairy cattlc isc inflilucnced by nwicrous vodily physio-~
logical aciivities, Ly nubkrition and other environmental condi-
tions. In consequence, when, in such canplcx genctic situations
many individuals arc classified into groups accoraing to outward
evidence (or phenotynej, the groups securcd zrade imperceptibly

into one another 1in thec iorm of a continuous series and each
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group is likely to contain (as in Nilsson-Ehle's wheat
experiments) a considerable range of different genotypes.

The highly diverse genetic nature of such populations,
coupled with the fact that in most instances phenotypes are at
best very approximate guides to genetic constitution, demonstrates
the importance of selection, based upon progeny performance
records and continued generation after generation, as the most
effective instrument for sorting out superior individuals that
are believed to be capable of transmitiing their desirable gqualities
to their offspring. Undoubtedly, present-day dairy cattle
populatiions are exceedingly diverse in respect to genes influencing
many quantitative characteristies, so that, having regard to the
length of time required, great expense involved and uncertain
value of securing homozygous superior strains through inbreeding,
improvement in desired qualities 1s to be attained by the
preservation of desirable gene combinations obtained through

segregation.
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Lo TIZG INHLRITANCE OF LILKING CAPACITY.

Of all the economically valuable characters in dairy
cuvtle, that of milking capacity has received by far the most
“etalled attention of investigators. ililk secretion, is, however,
a function of the animal which Lush describes as "highly environ-
mental" - i.e. a quality, which, though basically dependent for
expression upon gene intersctions, is strongly affected in quantity
and quality by non-genetic inf'luences. Although the phenotype
of milking capacity, as expressed by the quantity and quality of
milk produced in a lactation or series of lactations, can be
measured with great accuracy, due allowance must be made for many
other variables if comparisons are to be made between the ylelds
of different cows from the viewpoint of heredity. These factors
include:

the age of the animal,

the amount and type of feed available,

management during lactation,

the length of the lactation period,

the number of records considered,

date of and condition at calving,

length of and feed during the dry period,

length of the service period,

the number of times milked per day,

seasonal effects and year-to-ycar variations.
Many correction factors have been devised for dealing with certaln
of these variables, but most have been arrived at fram the study
of many records and their application to the individual animal
may accomplish more harm through obscuring the effects of heredity
than it does good in standardising yields.

Gowen investigated the relative importance of heredity .

N\
and enviromment by measuring the average resemblance between | Y

daughters and dams in cows listed in the American Jersey Register

x

of merit. He concluded that about 50 - 70 per cent of the 3N

variance in milk production and about 75 - 85 per cent of the }
i\
variance in fat percentage represented genetlic variation between (ﬂ

the animals, but Lush states that if there was much environmental \

correlation the figures appear high.

Plum, from an analysis of Sowa Cow Testing Association

records, campiled the following table to illustrate the relative
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impcrtaonce of difierent causes of variation in butterfat production.

Giuuge of Variation Percent. of total variance
Dreed: 2
Herd: fecding policy of herd 12
other causes (genetic or environmental) 21
33
Cow: (mostly genetic) 26

Residual: (year to year variations)
eeding variations within herd
other year to year differences
length of dry period
season of calving
other factors

IN
oW - H O

39

100

Since the genetic part of the variance passing between gensrations
is 25 per cent, in the selection for breeding purposes of cows
averaging 100 pournds of butterfat above the level of the herd or
brecd and mated to bulls equally superior, the progeny can be
expected to average about 25 pounds above this same level, con-
stituting a substantial degree of improvement per generation.
TOTAL YIFLD. Experiments cammenced in 1907 at the Iowa Agricultur-
al Experiment Station on crosses between "scrub" cows from range
country and registered purebred bulls of three dairy breeds, first
soundly established the facts that plane of nutrition and other
physiological and environmental conditions exert very considerable
effects upon the quantities of milk and but terfat produced, that
milking capacity is determined ultimately by genetic factors, and
that butterfat in milk is inherited largely independently of
milk yield. These findings have not since been seriously
disputed.

There 18 a growing tendency to avoid the use of the term
fat-percentage in genetic studies on the grounds that (1) unless
fat percentage is based on the total fat produced and the total
milk produced it is not a true indication of fat content; (2)
when milk yield alone is increased the consequent drop in fat
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Cresatuge does not necessarily lmply reduced absolute butterfat
vield; (3) thc relationship between fat yield and milk yield 1is

not definitely known, and to spcak of fat pcrcentage is to presume

2 relationsaip; (4) it has been shown by Fairfield Smith that the
rutio of two charucters can never supply more information than can
be given by a consideration of both characters scparately, and

that as a rule, the information of a ratio is very much less than
when each character is considered separately. Finally, Espe

points out that "the fat pcrcentage of any one sample of milk is

the result of a certain rate of fat secretion and a certain rate

of milk serum secretion, either of which may be modified independent
of the other but not without affccting the final percentege of fat
in the milk, unless the changes have been proportional'. Espe also
stresses the fact that the fat percentage is relatively much less
readily affected by nutritional and other non-genetic factors than
milk yield.

Persistency in milk yield throughout a long lactation
1s associated with extent of glandular development which 1s
probably influenced by heredity as well as nutrition.

Considerable work has been conducted recently by numerous
investigators on the hereditary behaviour of the various other ;‘
constituents of milk, but results so far achieved are for the most\\
part conflicting and indefinite. )
NUMBER OF GENE8 INVOLVED. Although the opinion is widely held
that milking capacity is conditional by large series of multiple
factors, various other hypotheses have been advanced in the course
of time.

i. TWO FACTORS. Wilson (1911) concluded that milk yield was
inherited in the same manncr as the three Shorthorn colours. Later
(1925) he revised this theory in favour of four factors producing ‘ :
sixteen grades of milk, stating thatthe yield of the poorest \
daughter is a sure test of transmitting ability of the sire or dam.\
ii. SINGLE FACTOR. Wiredt (1930) from crossbreeding experiments \
with Jersey and Red Danish cattle concluded that the difference in
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Litterfat percentage between the two breeds was due to a single
mendelian factor, and that in the crossbred cattle fat tranamission
s cependent upon a single factor, with perhaps another modifying
factore.
iii. 7:1 RATIO. Hills and Boland (1913) in a study of advanced
registry records of Holstein Fricsian cattle, obtained a 7:1 ratio,
suggesting the linkage of two factors, onc of which is a pure
dominant, and the other probably scx-linked, acting in a simple
3:1 ratio.
iv. 3 FACTORS. Funkquist (1921) suggested from a study of family
pedigrees that fat transiiission is conditioncd by at least three
homomeric factors. Hansen (1917) reported that butterfat and
milk ylelds were each dependent upon three factors, but independent
of each other. Bon Patow (1926 and 1930) using the "byre average",
subscribes also to the presence of three homomeric factors whose
effects are equal and cunulative, and which correspond to the three
main characterg which determine milk yield: (1) development of the
udder to allow for sufficient capaclity of glandular tissus to
secrete milk; (2) the formation of interstices; (3) the innervation
of the udder. A factor for basic milk yleld is postulated as
present always in the homozygons condition, as otherwise some
animals would be born which could not produce milk. A further
factor (F) is postulated for butterfat which may vary according
as this factor is present as ¥F, Ff, or ff.
V. SEVERAL FACTORS. Von Lochnow (1921) concluded that the
inheritance of milk yield is based on several factors, and that
the dam has a greater influence in transmission than the sire.
vi. TEN FACTORS. Yapp (1929) assumed the presence of ten factors
in the transmission of milking characterse.

vil. MULTIPLE ALLELOMORPHISM. Nachtsheim (1926) suggests that

the size of the mammary gland may be controlled by members of a
maltiple allelomorphlc series. Prepotency may be explained
by the possession in the duplex state of the most dominant members |

of the series.
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Vilio UNY GES. Turner and Gifford (1927) suggest that (1)

ik anl fut yleld are influcnced by many genes, (2) many genes
fuvouring high production uare dominant, (3) all genes do not have
the same cffect. Graves (1y26) states that high production 1is
dominant to low production. Nunerous independent investigators
conclude that milking capacity is conditioned by multiple factors
with or without connection between milk yield and butterfat.

ix. SEX LINKAGE. Smith and Robison (1931) state that milk
secretion must be dependent on a farily large number of factors,
and that some of them are probably of greater importance and of
these at least one or more are probably transmitted in a sex -linked
manner. Buchanan Smith (1937) carried out a statistical
investigation of milk yield inheritance in three Dairy Shorthorn
herds, confiming previous work that the paternal grandsire has
less effect than the maternal grandsire. The figures for ons®
herd however did not agree with the other two and on being divided
into two sections of hith and low yiclders, cach section did not
show any difference 1n the relativc effcct of the two grandsires.
It is tentatively suggested that, if sex-linkage operates, it has
a considerable effect of some 250 gallons on an average yleld of
some 600 gallongs. The author states that as a reconnaisance,
statistical studies have definite value, but planned exégrimentation
is required to resolve the problem.

CONFORMATION. The majority of investigators are agreed that type

is of only slight value, as compared with production records, of
milk and butterfat yielding capacity in the dairy cow. Gowen
(1924) in a series of analyses on advanced Registry data concluded
that even a 7-day mllk record gave a better indication of probable
riilk yield than any body measurcments. He found that of the body
measurements studied, body length and body width wers most strongly
correlated with milk yileld, but that all correlations between body
measursnents and butterfat percentage were very low. He agrees
with Turner that the influence upon his daughters of a sire's
conformation is mainly limited to size in that the hcavier the
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Jire, vhe gro:oeer the chance thet his daughters will be high
arndueerg both of milk and butterfat; this influence has about
half the value of actual production records. Gowen has more
r:cently (1931) found that weight and wedge-chaped form, when
viewed from the front, are indicative of milk yield.

Hammond has shown that supermmery nipples may be
inherited and that their action is one of lowering yield by
preventing maximum development of the normal glands.

Sswett, Graves and }Miller (1928) found the skeletal
structure of a highly specialised dairy cow to be much the same as
that of a highly specialised beef cow. They attribute the extreme
difference of external appearance to the differing actions of the
vurious organs of internal secrction, in that certain genes act on
the phenotype as a result of their actions on the organs of
internal secretion.

Gowen (1933) found that, with the possible exception
of weight, there is no correlation of practieal significanee between
the body type of the sire or the dam and the productive eapacity
of the daughter in milk, butterfat or butterfat percentage.

Garner (1932) says that although one should never attempt
to Jjudge a cow by one point alone, the size of the milk wells is
probably the best single point indicative of milk producing ability.

Copcland (1938) reporting results of American Jersey
typc classification, states that both good conformation and high
production can be combined in the same animal, the quulities not
being antagonistic to each other.

Bartlett (1938) tabulating records of type, size and
production of lst. prize winners at the London Dairy Show over a
ten-ycar period, found a striking similarity bctween the body
measurements of the inspection winners and the milking trial
winners of the same breed, making it impossible to select any
outstanding measurement as indicutive of inspection or roduction

featurese.



Macikintosh (1938) meintains that judging by inspection
is of imnortunce in selection, and rccomriends competitions, such
a8 those or.anised at the London Dairy Show, where 30 - 50 per cent.
of the totul narks are awarded in respect of conformation. By this
means it is possible to come ncarest to a halanced assessment of
the dairy gualities of the individual animals. Just as the true
merits of a dairy cow cannot be acertained by inspection alone,
neither should they be judged by rnilk records alonee.

EFFICIENCY OF PRODUCTION. It is known that individual cows vary

in ability to convert fced economically into milk and butterfat.
This pr:oductive efficiency depends on many complex physiological
characters conditioned to diiferent degrees by the effccts of

heredity, growth, activity of internal secretions, through their
actions on the development of the mammary end digestive systems.

:icDowell (1930), from the records of 100,000 cows,
concluded that the larger cows usually excel the smaller ones in
both milk and butterfat production.

Gaines (1931) found that when the yields of milk and
butterfat were combined into a single expression (“fat-corrected-
milk"), there was a distinct tendency towards decreased efficiency
with increase in livc-weight in all breed groups. In view of the
su posed independent inheritunce of milk and butterfat this result
must be treated with caution.

At the South Carolina Experiment Station, attempts to
corrclate butterfat production with the length of the large and
small intestines are being made. ‘

Brody and Ragsdale (1935) using Gaines' F.C.M. concluded

\

that i1f a large cow's extra milk is enough to pay for her extra

\

\
[} \‘\

maintenance cost, then the nutritional efficiency of large and
small cows is the same. They found that the small cow tends to
be slightly more efficient in the use of feed but that this 1is T\
5alanced by the greater overhead cost involvcd in keeping a larger
nunber of smaller animals. The authors believe that udder

capacity and stimuli to high production are more important than
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size in yrotfituble riilk production.

Kdwards (1936€), using the Guines' forrmula on ﬁe best
rernrcoecntatives of the various breeds at the London Dairy Shows,
found little difference in gross efficiency of milk production and
that the lactution stinulus has becn bred approximately 1in proportion
to the size of the breed.

Krizenecky (1938) suggests that the relation between
weight and maintenance is not linear but according to 0O.l1l5 of the
live weight, thus correcting earlier studies that assumed it was
lincar. He concluded that while heavier cows are more economic,
the relation between weight and efficiency is slight, and that
within weight classes the most important factor affecting economy
is milk production.

F.He iicBowall (1936) in a'study of purebred Jersey,
Ayrshire and Friesian cows under New Zealand conditions, has shown
that large bodied Friesian cows, medium bodied Ayrshires and
smaller bodied Jerseys are approximately equal in productive
efficlency under conditions of feeding for maxirmum production
(i.ee¢ CsO.Re tests), when feed requirements for maintenance and
production are computed theoretically. It would appear that
under field conditions, the Jersey is on the average a more
efficiently producing breed, possibly on account of superior
foraging ability.

PHYSIOLOGY. It would now seem clearly established that capacity

for high nmilk and butterfat production and a high degree of
efficiency of feed conversion in the dairy cow are characters
achieving their optimum development through the normal functioning
of certain organs of internal secretion. Recent work by Turner
and other investigators on the physiology of reproduction and
lactation and the growth and development of the mammary complex has
thrown new light on the hormonic reactions that are influenced
presumably by the genes conditioning milking capacity. Reece and
Turner have recently studied the prolactin and thyrotropic content
of some 500 pitrutaries from different types of cattle, including

steers, bulls, heifers, cows, of different ages, and at a variety

of stages in their lactation and reprocduction cycles.



rhey were concerned whether milking capacity could in any way be
reluted to the content of these two hormones in the pituitary gland.
In order to assist in interpreting the results for COWS, pituitaries
from smaller animals were also collected. It was round that the
average weight of the pituitary im reases from 0.431 gm. in the
foetus, to 0.6485 gm. in the calf, 0.9025 gm. at L4~10 months,
1.1590 gm. at 11-23 nonths, to 1l.7521 gm. at two years or over.
The prolactin in the gland was found to increase as the\cow matured,
due both to the increased size of the gland itself and also to a
rise in its prolactin content. In the male the incneasq with age
was due only to the enlargement of the gland. The ﬁrolaétin
content of pituitaries from dairy cows was consistently higher than
that of glands from beef cows. ithen in milk, whether pregnant or
non-pregnant, dairy cows were found to have some 70 per cent more
lactogen than beef cows in the same condition. The content of
thyrotropic hormone in the pituitary also increased with age and\
was greater in dairy cows than in beef cows at the same stage. \
"Although so numerous, the data presented (Res. Bull. ~\

>\

No. 266) must only be regarded as a preliminary contribution to

A

the scheme as a whole, but the authors scem confidenﬁ that it §;~$
will ultimately be possible for the milk-producing capacities of \
dulry cattle to be judged rauch more reliably than they can be today,
by new tests based on their endocrine systems". (J.ﬁairy Res.,

X, 1939.)

TPROGENY TiSTING. Although both the sire and the dam contribute

in equal proportions (except for sex-linkage, the effects of which
are not yet definitely known), to the genetic constitution of

their progeny, the sire is usually more important within the herd
than any single dam because a large proportion of the future herd

is likely to consist of his daughters from different dams. In

most cases, not more than about half the nuwaber of cowa in the

herd is likely to consist of daughters of a single sire, so that

the influence of the latter will amount to about one-guarter of

the total genes in the herd heredity. Since a lesser number of

bulls than of cows 1is required in a given population and since
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the sire is clearly of outstanding importance in determining future
herd production, selection can and should be more severe in the case
of male breeding stocke.

Selection on a type basis has little value alone, since
the outward appearance of a sire is no indication of the milking
capacity of his daughters. A pedigree of performance is usually
a good guide to the probable production transmitting ability of a
bull, but, owing to the sampling nature of inheritance, may be
highly inaccurate. The progeny test provides an actual measure
of breeding worth.

Some of the more importanﬁ factors affecting the useful-
ness of the progeny test are
1. Dairy bulls cannot be proven by the performances of their
offspring at earlier than five years of sage. The initial selection
of a herd sire must therefore be made with the aid of pedigree
analyses and an estimution of individuality.

2. Large numbers of oifspring must be raised both because the
quality of milking capacity is expressed only in the one sex and

also to reduce errors in the test due to:

a) the sampling nature of inheritance,
b) the usually undctermined genetic consitution of the
other parent,

(c) the effects of environment and of non-additive gene
interactions.

3. The maximum of information should be available for all
daughters of the bull. Progeny tests based on selected populations
do not provide a true picture of the production transmitting
abilities of the sires concerned.
L. Edwards points out that as the number of daughters is increased,
the accuracy of the test improves at a diminishing rate; he
concludes from a statistical study that the minimum number of
daughters necessury to prove a bull is six. Lush states that
if the systematic or biased crrors are important in the data used,
only a little accuracy 1is gaincd by incrcasing the nuwmber of _
daughters included past three or four.

At the present time, problems of dairy caiile inprovémént

can be resolved into problems of how spccdily and clificlontly
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progeny tests can be applied in practical breeding.
SIRE INDICES. In order to sct definite numerical values on the

breeding value of sires, many indiccs of transmitting ability have
been constructed in terms of milk and/or butterfat production. All
indices s0 far evolved have been widely criticised on the grounds
that:
1l. The expression of a sire's breeding worth in a single numerical
figure, by obscuring the effects of varliables such as the number of
daughters considered, range of milk and butterfat yiclds, the high
or low production level of the dams and variations in the plane of
feeding and management of daughters as compuared with that of the dams
renders such an index of less value, except for pedigree record
purposes, as a guide to production transmitting ability than the
information obtainable from a detailed study of all the various
influences operating in the test.
2. Speculation as to which is the most accurate sire index is of
less value in dairy cattle improvement than the progeny testing of
all bulls at the earliest possible age and the retcntion of all
bulls in a state of full health and vigour until they are proven so
that fullest use may be made of worthless sires culled as soon as
their deficiencies are known.

The following sire indices have been made use of in herd
improvement projects.

l. 8Sire = 2 x daughters' av. production - dams' av.
production.

This index is stated to be the "theorctically correct
procedure for determining a sires breeding value from the performance
of his progeny". (Lush). Such an index assumes that the effects
of multiple genes are equal and cumluative, making the offspring
exactly intermediate in character bectween their parents, thus not
allowing for dominance deviations, environiental effeccts, or the
fact that the genetic constitution of most dairy cuttle populations
is highly heterozygous. No allowance is made for rcgression‘to

the breed average in the production of the daughlers viien, as
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usually, the parents have been highly selected.

2. Sire = average production of daughters.

This index neglects the influence of the dams but Edwards
concluded that if forms the most satisfactory figure to represent
the production tranamitting ability of a sire. He found that the
deviations of the average production of daughters from high
producing dams and that of daughters from low producing dams, from
the average production of daughters from all cows were little
different. He attributed this levelling effect of the sire to
the fact -that the average production of the daughters is an
indication of the sire's genotype, whereas the average production
of the dams is composed of a number of individual and unrelated
phenotypes. Within a herd and for pedigree record purposes his
index has considerable value and 18 as accurate as any other method
of estimuting the yields of future daughters of a bull. It may
be applied satisfactorily to the first six daughters in milk,

3. The Mount Hope Index used by Prentice and Goodale
at lMount Hope lFarm, Massachusetts, is :

(a). daughters' exceeds dams' production:
}ilk Index : D + 0.429 (D-d)
Fat Index : D + 1.5 (D-4)

(b). dams' exceeds daughters' production:
Milk Index : D - 2.333 (d-D
Fat Index : D - 0.677 2

The Index includes an allowance for partial dominance

d-D

of high rnilk yield and recessiveness of high butterfat percentage
and probably applies most effectively to the Guernseyn herd from
records of which 1t was evolved. A simplified commercial form
of the Index is : "If the average mature equivalent of the dams'
production is 8,000 pounds of milk, and that of the daughters 1s
10,000 pounds of milk, the bull is a 12,000 pound bull; 1if the
average mature equivalent of the dams' production is 10,000 pounds
of milk and that of the daughters is 8,000 pounds of milk, the
bull is a 6,000 pound bull."

The Index 1is based on the daughter average plus the
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Saveree increase, or inus the average decrease, of daughters
ceopered with damse.

L, 8ire = daughters' av. production - dams' av. production.

This does not supply an index representing the yleld of a
bull if he had been a cow, and in a compurison between bulls, mnakes
'no allowance for different levels of production in the dams to which
they have been mated. It may be greatly affected by environmental
influcnces and does not allow for regression to the breed average
in the case of highly selected parents.

Within the herd, where feeding amd management conditions
affecting dams and daughters are reasonably comparable, a comparison
between the average mature equivalent productions of d ams with tha
of the daughters of a sire provides a good indication of the effect
of the sire in the herd. Thus, under New Zealand conditions,
records of dams and daughters for* as many normal lactations as
obtainable are corrected for age and length of lactation period and
full details are available on each dam-daughter comparison in
diagrammatic form. No attempt is made to express the net increase
of daughters' average productions over their dams' as an index of
the sire's trensmitting ability. In view of the difficulties
arising from the application of age-correction factors, derived
from mass data, to individual cow productions, make it appear \
preferable to construct a series of diagrams i1llustrating dam and\&

(B
daughter productions uncorrected and at the same series of ages.

— =
In the present state of knowledge of inheritance in

dairy cattle, it would seem that selection, dealing with genes not

as units but in the mass and based on close estimutions of genotype

rather than on individual character or production performances,

offers considerable assistance towards the rapid and permanent

improvement of producing qualities in dairy cattle.
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LCTORS APIECTIRG THE INTENSITY OF SEL-CTION
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It pelcction ‘directed towards maintaining or increasing
the hercditur& crpacity of dairy c owes to produce milk and butterfat,
be sceented se the major factor determining the irmproved product-
ion of dairy cattle in New Zealind, it is clecar that progress in

brecding will depend upon the cfiectiveness of selection in
changing the inheritance of dairy stock. Rate of improvement,
or the selection differential, is mcasured by the amount of
change that can be accomplished ner generation in the desired
direction, by all the offspring, taken as they come, of the
parents of each generation. (Coodale).

The intensity of selcction practicable is influenced
by four mail factors:

i. The number of different characteristics being considered
in selection. While milk production ir the ultimate aim of
dairy cattle breeding, sevcral other qualities have to be taken
into account as essential to efficient production. The attention
devoted to each additional charactcristic automatically reduces
the intensity of selection which can be practised for milking
capacity.

ii. The accuracy with which individual merit can be recognised
and measured is exceedingly important if mal actual advances are
to be achieved. Except at low levels of production, selection
on formalism or on records of performance alone is rmuch less
accurate than selection on the basis of ability to transmit
inheritance conditioning reasonably high production in the progeny.

iii. The necessity to raise large numbers of offspring
merely to supply herd replacement needs restricts the intensity of
selection nossible for the immortant economic characters.

iv. The incidence of disease in the herd or population
determines the number of cows which can be éulled purely on a
production basis or on account of a e, so that a high Cisease
incidence in a herd furtherigfduces the selection intensity

practicable amongst young stock.



~08-

I. TIIE NUMBER OF CHARACTERISTICS.

Such characters as fertility, efficiency of feed
conversion, constitutional vigour, capacity for optimum growth,
are fundamental to livestock breeding and long ycars of attention
to them in breeding projects hsve assisted in producing a certain
degree of genetic homogeneity for such qualities in most strains
of producing stocke. It is not often th:t conscious selection
for these traits has to be practised; it is usually merely a
matter of routine culling of inferior incdividuals, When,
however, through naying too much attention to other characters
or through the inbreeding of unsound stock, there ie perhaps a
loss of vigour or decline in fertility in the hecrd, brought
about throuch an increased frequency of occurrence of undesirable
gene combinations, then s trict selection for such basic characters
is essential. Normally, however, sclection is directed towards
imnproved milking capacity as the major objective, Breeding for
inherited resistance to certain diseascs and for further increased
efficiency of milk nnd butterfat productionAare likely to become
items of great future importance in sclection.

The irportance of selccting for as amall a number of
characteristics as possible can be d emonstrated numerically:
"other things being equal, progress in selecting for one trait,
when sdection is based on that trait along, will be the square
root of N times as fast as when selection is for a number of traits
equal to N", Vhen four characters are being considered, progress
in selecting for any single character is only half as fast as it
would be if section were being: directed towards it along; and
also, when selecting for one trait along with eight others,
progress is only one-third as rapid as it would be if attention
were being; haid to the one trait along. Irmorovemnt is not quite
as slow 1if the various characterc are ‘osgitively correlated (as

some of the economic characters in dairy cattle ould arpear to be)
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Where such qualities as coat-colour, shape of horns and
other fancy points are concerned, however, any correlation which
.exists is exceedingly small and if selcction is directed towards
such characters as well as to productive qualities, the rate of
improvement in the latter is clearly retarded. In the same
way, to cull high yielding cows from the dairy herd for any
reason other than ceficiency in economic characteristics, makes
it so much the more difficult to breed highly productive s tock.

It isclear.'that if selection for improved productivity
in dairy cattle 1is to be fully eflfective, the ideal towards which
the breeding programme 1is directed should be as simple as possible

and all non-essentials should be discarded.

II. ACCURACY IN MEASURING EXCELLENCE.

The intensity of selection normally practised for
production capacity tends to be 1lower amongst registered purebred
stock than amongst non-registerec dairy cattle. This is due, on
the one hand, to a conseciously reduced selection intensity amongst
purebred stock due to the inclusion of a large number of breed
points in the selections and to the mising of large numbers of young
cattle in response to the heavy demand for and proritable trade in
surplus stock ; and, on the other hand, to a high selection
intensity amongst non-registered stock because attention is paid
wholly to productivity and because the number of yound stock
raised is usually restricted to a minimum on account of feeding
probleme and thrm management factors.

8. AMONGST REGISTERED PUREBRED STOCK. The standards used for

defining and measuring excellcence in registered purebred dairy
cattle include many th:t bear 1little or no relationship,
scientifically, to milking capacity. Desnite the fact tht
direct measurementcs of the yleld and composition of milk produced
annually by dairy cows throughout their lifetimes is a fundamental
requirement of any rational system of dairy cattile breedins,
thousands of registered purebred cows in lNew Zealand at the  rosent

time have never been tested for milk and buttieriut production.
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A State-administered system for the testing of individual
purebred cows (C.0.R.) has been in operation in the Dominion for
more than 25 years, an inexpensive herd-testing scheme was
instituted 30 years ago, and a special Government official herd
test, practically restricted to registered stock, was commenced
in the 1927-28 season, Although these services are utilised to
a greater or lesser extent by many breeders, probably not more thaen
10 per cent. of the tbtal registered purebred dairy cow population

are tested annually under all systems.

TYPE. Formalism, or selection on the basis of type, still plays
an important role in purebred dairy cattle breeding. Breed type,
or those outward characteristics of colour and shape of the various
body parts in the bull and the cow which are held to be desirable
in a breed, acts as a breed "trademark" which provides some assur-
ance of purity of breeding, additional to herdbook evidence.

Lush points out that some qualities of breed type (such as the
extent of spotting in the Friesian) may not be hereditary at all
and therefore that the discarding of high producing animals not
able to meet breed standards in such points may do actual harm

to a breed. It follows too that the more attention that is paid
to breed type in selection of breeding stock, the lower is the
intensity of selection for productive characters, for many of the
features that serve to distinguish bectween one breed and other, or
that are held to be desirable within a brced, have no relstion to
productivity. Such qualities as particular nattens and shades of
coat-colour, length or shape of horns, etc. may howcver possess
value  in themselves if their absence causes the re¢jection of an
animal from herd-book re;istration or a reduction in ite market
value.

Type as an expresscien of' conctitutional vigour and bodily
health is liiiked with productivity and therefoie posscsses economic
importance. A dairy cow  enetically capable of high yields of
milk and butterfat is of 1little use as a membes of' the milking

herd if her bodilyr structure is of such a naturc 3 0 make
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impossible the maintenance of high annual production over a
long period of time. From the viewpoint of economy of production
costs, the most valuable cow is the one whose constitutional
vigour enables her to produce, regularly every year for many years,
a reasonably high yield of milk and butterfat and a healthy

vigorous calf.

The characteristics held to indicate health and vitality
and capacity for a lifetime of production and reproduction in the 2
dairy cow are: a deep, full, wide chest; strong straight legs
placed squarly under the body and wide apart; sound feet; a
level strong back and good body framework; all parts of body well
grown; soft nliable skin and fine hair; good muscular, arterial
and nervous development; general healthy appearance.

In addition to brecd type and constitutional vigour,
the brecder of pedigree dairy cattle selects his breeding stock
for milking capacity on a basis of dairy conformation. Overseas
workers have been able to demonstrate no substantial correlation
between milk and butterfat production and any body measurements,
except in the cases of size of body and size of milk wells.
Gowen has obtained a negative correlation between milk yield and
heart girth, other influences having been eliminated. He
interprets this to signify that the wedge-shaped form, viewed from
the frong, is one of thec best physical indications of milk producing
capacity, although Ragsdale and Brody have showii that chest girth
1s closely acsociated with live weight. The data upon which many
of these investigations have been bacsed are hardly satisfactory
from the viewnoint of lifetime productivity since much of the i ork
has been carried out on highly sclected material (Advanced Registers)
and many of the production records used were short-term yields or
sins;le lactation nerformances. It 'ould apncar however that even
a single production record is a more accuratc indication of lifetime
productivity than any individual bod;” measirement or series: of

measurements.

The ma E i ’
in characteristics of’ the cow upon which €t tions o

dairy type are based involve tho threc interpelstc @ Corennts



-y

enoudeity o Cerme; feeding cnaoacity; develooment of the
riliking organc. ‘thece are as follows: angularity of form requires
the iderl hody to anncor vedge-chaned in threc nlanes: the ruamp
chould@ he long, broad 2nd level: the entire conformation should
present a clean-cut appcarance ::nd he wcell=-provortioned generally;
in feeding capacity, the size or Lthe barrel should be large in
nroportion to the size of the body as a whole: 1lurge mouth,

strongs jaws, sound teeth; in the development of the milking organs,
the importance of a wide and long but relatively shallow udder

is emphasised: the udder should indicate great capacity and be
well-shaped but not pendulous: it should be firmly attached to

the body: there should be not more than four teats, of uniform
size, easily handled and symnetrically placed one on each quarter
of the udder: the milk veins should be tortuous and strongly
developed: the milk wells as large as possible.

The value of including type considerations in estimations
of productivity in unquestioned for, regardless of the bases upon
which any kind of livestock is selected, the individuality of the
animsl (i.e. the external appearance and behavious of the animal
under the particular conditions of the environment in which it is
kept) mist always decide ultimately whether such animal is to be
preserved for breeding purposes or whether it should immediately
be culled from the herd or flock. Espe states that a Inowledge
of type should supplement but not supplant records of production
performance.

Actual records of milk and butterfat production are a
far more accurate indication of individual producing merit than
type appraisals but even production recorc frequently prove
unreliable guides to production transmitting capacity. Where
selection is based on both type and production records it is clear
that the more accurate measure of excellence may suffer in apnlic-
ation if too much attention proporticnally is naid to considerations
of type in respcet of breed character, "constitution" or dairy
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‘'he modernr emrhacis in the measwic of »:roduction,
revroduction and constitution tends to be placed unon numerical
evalus tion. In overseas countries, attention is being; concentrated
upon the ™ 00,000 pounds of milk" cow nnd the "/;,000 pounds of
butterfat" cow, the ideal bein;; an animal which is capable of
producing and reproducing for a neriod of ten years at an average
annual production level or 1000 ;allons of milk or 400 pounds of
butterfat. In the Dominion, the ideal in the Dairy Board Herd
Recording Department's sire survey schceme is based ultimately on
the evaluation of the worth of all sires (for pedipree purposes
at least) on a basis of daughter-dam comparisons involving actual
recorded lifetime productions of milk and butterfat.

The type classification scheme operated by the New
Zealand Jersey Cattle Breeders' Association has now been available
to breeders for some eleven years, and more than 7000 cows have
been classified in the grades V.H.C., H.C.y Ce, and C.P. The

results to date sre as follows:

[
s
t

tTion

f2

No. of No. of Cows Percentuge Av. Product-

Cows with C.0O.R. of Cows ion of each

Classified. or G.0.H.T. with records. Groupe.
Records. :

382 248 64. 9 532 1bs.
3TN 1819 48,2 Ley =
2390 1008 L2,2 L2s "

597 32l > u89 "
7140 3399 47.6 460

It would scem that amongst registered purebred Jersey
cattle under New Zealand conditions there is a very substantial
correlation between type and milking capacity. The figures given,
however, may be questioned in respect of their scienti?ic value,
as follows:

1. No details are given as to the number of cows which received

no awards, being rejected by thec Classification Committee. It
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would not be impossible that a similar proportion (5.4 per cent.)
of similarly high producing cows would be found amongst those not
classified.

2. As against this, it 1s likely that each breeder, since
entire herds are not required to be entered, would not submit his
lowest yielding animals.

3. The substantial proportion of untested cows in each
classification group leaves abundant opportunity for some cows
of poor type to be high producers and for some cows receiving
high awards for type to be low producing animals,

L. It is possible that part of the apparent correlation
may have come about because large size gilves an advantage both in
classification and in production (Lush).

5 Breeders usually place on C.0.R. test only those cows that
they expect will produce outstanding yields, others being tested
under Government O.H.Ts conditions, if tected at all. Their
choice of cows to be placed on C.0.R. 1s probably greatly influenced
by type considerations.(i\

6. There may be a greater proportion of Government O.H.T.
records in the H.C. and C. grours than in the V.!.C. group, and
conversely of C.0O.R. performances in the V.H.C. group as compared
with the lower groups. In view of the considerably lower feeding
standard normally employed under Government O.H. testing conditions,
this factor would tend also to influence the trends in the table,

7. The production records enumerated in the t able were
arrived at by averaging available records, irrespective of age.

It 1s not improbable that a larger proportion of older cows,
therefore with higher production records, is included in the hicher
award groups.

8. The discrimination of the Classific:tion Committee between
VelleC. cows and H.C. and C. cows has clearly been cxceedingly
strict and may thereby have excluded all cows exccnt those very
highly developed individuals capable of very hi;h yields.

The association has also nublished a list of 104 hullo

having 12 or more clascified dauchters. One bull has ag nany as
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12 V. H.C. daughters out of a total of 25 daughters classified.

It is clear that a very rmuch more thorouch analysis
of the classification scheme is required if conclusions of definite
value are to be deduced. Such an investigation would be based
preferably on the lifetime production performances of all cows
participating, together with details of points awarded in respect
of each animal, The production records would necessarily be
restricted solely to a single testing system, with suitable
corrections applied for age, length of lactation period, etc., if
required. The behaviour of C.O.é. nerformances and classification

awards in inheritance should be fully investigated and correlations
arrived at for various bodily measurements in relation to milk and
butterfat production, including due allowances for age and body-
weight,

Type in itself may be of value from the viewpoints of
beauty or breed type and of health and socundness in the individual
animal, but such evidence as is avallable tends to indicate that
actual correlations between the general appearance of an animal or
its detailed characteristics and its possible milk producing
capacity are not significant relative to the value of production
records, Conformation, urther, provides no guide to the fat
content of milk produced, Mor'eover, there is no known relationsl ip
between the type points of a sire and the milk and butterfat
production records of his female nrogenye. Milk production,
moreover, is the end-result of many complex genetic, physiological
and developmental reactions in many different parts of the bodily
structure. The outward appearance of an animal is likely to be
a comnletely valueless criterion of the internal functions known
to be concerned in milk secretion..

Production records are always apnroximatc and frequently
inaccurate mensures of the ability of an animal to transmit inherit-
ance for reasonably high and long sustained milk and butterfat
production, but they are in most cases far more cc.urale than tyre
eastimations and every hizh oroducings cow culled £rom o herd soldy

by reason of tyme defilciecncies reduccs the maximuy intensity
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of selection practicable for hereditary production capacity.

SHOW-RING PERFORMANCE. Methods of jﬁdging at Agricultural and

Pastoral shows in the Dominion have been and are probably the
greatest single influence perpetuating the effete system of assess-
ing individual merit solely on a type basis. What Lush says of
American shows applies with equal force to New Zealand : “The
main thing is to exalt before the public the most nearly ideal
combination of visible characteristics which could be found and
to give the breeders a clear picture of the perfect animal to
guide them in their own selections'". The chief danger of the
present show system is of course not that it emphasises type per
se but thut outward appearance is stressed to the exclusion of
other and far more accurate estimations of individual worth.
There is no single class at any dairy cattle show in the Dominian
where cows are Jjudged both for type and production, no classes
where pedigree examinations are taken into account in making
awards to young bulls and heigers, and only a few unsatisfactory
(2nd wnpopular) classes where sires are judged with a selected
few of their progeny. The true visible characters of animals are
usually obscured by such show practices as skilful handling,
special feeding and trimming, which are held to be of value in
that the ideal form is more nearly approached by animals subjected
to such trcatment. If, however, through the powerful advertising
value of high awards at the principal shows; a demand is created
for animals vhich though superior in outward appearance are
deficient in inheritance for milking capacity, show placings cause
serious harm to a breed. 'Al the present time it is possible
Tor untested animals to win Royal 8how championship awards).

Cattle shows possess real value as ¢ids bto the profitable
sale of surnlus stock and arc a convenient meeting nlace at which

f

breeders and buyers may exchanpge ideas and expericnces, i'he
continued emphasis on conformation alone however does not encourage
breeders to make use of production records, pedigree estinmtes

and progeny tests, all of which arec much more accurate criteria
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or vrezding vorth, in their breeding prograrmes
If shows vhere dairy cattle are exhibited are to afford
any real assistance in the dreeding of productive stock, the follow-
ing points, made use of in overseas coutries, should receive
attention.

1. All classes for cows and heifers three ycars old and over
should require certified evidencc¢ of production rccords as a
pre-requisite to entry and all awards in such classes should be
made on a basis of typme and nroduction, or if it were possible,
on a points system suitably balanced between type, production
performance, pedigree and progeny performance.

2.In all classes for young bulls and heifers awards should
be based on pedigrees of performance of ancestry, as well as on
outward appearance.

3¢ In classes for mature bulls, awards should be based-on the
productive ancestry and individual merit of the bull together with
a complete appraisal of the productivity of all his progeny, some
of whom should be required to be present at the Show.

4. Lush suggests the following points:

i. All animals in every class should be graded according to
merit; awards should conform to standard grades constant for a
breed from show to show; written Judgments should be issued in
respect of every animal on a points basis; these should be placed
in the animal's ctall together with details of all other inform-
ation taken into account at the award; all animals when Judging 1is
completed should be stalled at the show in order of placing.

Lush believes that the provision of full information on these lines,
as practised as many Continental shows, would »rove of real value
in the improvement of breeding methods,.

ii. Showmanship, fitting and trimming should be reduced to
a minimum,

Procedures such as these, if adopted in New Zealand would
undoubtedly exert a wide beneficial influence upon breeding methods

by emphasising the productive rather than the conformational
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characters of dairy stock, and by directing the attention of
bieaders Lo the nost accurate methods by which production
transmitting ability may be assessed.

PEDIGRED. Under existing conditions in the Dominion, records of
descent are available (at some inconvenience) for all registered
purebred cattle, but pedigrees of performance are less readily
ohtainable, Many breeders of registered stockstill believe that
because an animal has been listed in the herd book of its particular
breed, it automatically possesces merit of an unusually high order.
This, however, is far from being the case, for unless the records
of ancestry include exact and certified details of the production,
reproduction and constitution of all animels mentioned therein,
such pedigrees have an exceedingly low value as bases for
predicting breeding worth.

Pedigree of performance are most useful in the case of
young animals because when a bull has been thorougrhly progeny tested
or a cow hes been credited with a lifetime record of productivity,
the presence of exceptional individuals in the ancestry has no
longer much value, except when linebreeding or inbreeding prograrmes
are in view. In view of the sampling nature of inheritance, no
pedigree however detailed is a completely reliable indication of
the breeding performance of any individual animal; but, used in
conjunction with individual merit, is an excellent guide to the

probable inheritance for productivity which the animal has

received. Lush states that when the individual performance is

known, "by paying a reasonable amount of attention to the rzlatives .

’

it may be possible to increase the genetic accuracy of the selections#

more than enough to offset the decrease in the intensity of
selection for individual merit",

It 1s in the case of yound immature stock that pedigree
selection is most wueeful; in respect to the choice of yearling
bulls it is indispensable. Under present conditions in the
Dominion, most bulls are bought as yound untried sires, and there-

fore apart from the individual appearalliceé of the animal, the

A

U N
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Tupehr ~or hac no guide to its breeding worth except in the
Cviaon o 2T Llonded by ite reccrd of descent. The information to
vhick the purchaser of an immture bull is entitled, is as follows:

1e The bBull's dam should be, ideally, an aged cow with a long
record of production and reproduction - yearly records of reasonably
high milk and butterfat production, regular annual calving, denoting
constitutional vigour and resistance to disease.

2. The production records of all the full sisters and maternal
half-sisters should be shown, as well as the breeding performances
of any full brothers or maternal half-brothers.

3« The bull's sire should be, ideally, an aged animal and
the production records of all his tested daughters should be shown
in detail and as an average for comparison with the average milk
and butterfat nroduction of their dems to which he was mated;
breeding performances of his sons should also be <detailed if
availlable.

4. Production records and breeding performances of all the
full sisters and full brothers of the youny; bull's sire and éam
should also be listed.

5. Full details such as the above should be available for
each animel in the grend-parental end great-grand-parental generations
of the pedirree,. It is not usually necessary to consider more
remote ancestry.

e There should be some evidence of line-breeding in the
nedirree, co th-t the chances of the young bull's inheriting desirable
gene combinations are higher than if no constructive breeding nas
becn practised in the near ancestry.

Unfortunately, these conditions are seldom i ever reglisable
in the Dominion at the nresent time. Thousands cf bulls bred Ifrom
untested dams are sold annually as untried yearlings for use 1in grade
herds; the great majority of such bulls are selected on type characters
or on pedigrees contalning indefinite and inaccurate informatiom
of which the following are typical exarmples:

"a prolific sire of prizewinners".

" a dairy cow from a high producing family".
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"ot deuphter o great sire - owing to accident, never
hern tested, nor ever will be'.

"eire ot rany fine cows, some of whom have produced as high
ac over 3 1lu. fat in 2ir hours; ordinary feccd, O.H.T."

"y good lengthy type of cow and bred from the best."

It is only of recent years (1932) that for the National
Jersey Show and Sale, at which more than 150 registered purebred
Jersey yearling and older bulls and annually exhibited and auctioned,
a production record by the bull's dam has been made a pre-requisite
to entry. A single production record of course, while a more
accurate indication of lifetime productivity than no information at
all is of little value in itself unless the yield is an exceedingly
high one, for what is required is evidence in the pedigree of
production transmitting ability in the immediate ancestry. This
entails lifetime records of production and reprodiiction for all
females mentioned, including all the tested dauchters and tested
female relatives of all sires and dams included in the ancestry
quoted. It is most important th-t full details rather than
selected informstion should be available.

Clearly, iif maximum advantage is to be derived from
pedipree selection, the pedigree nmst be one of performance. It
should nnt he 5 mere collection oi names of ancestors but should
include every observation on near ancestors collatcral relatives
and descendants that is likely to of wvalue in assessing the
probvable inheritance of an animal in resvect to lifetime productivity.
Information of this kind is detailed in the herdbooks in sonie over-
seae countries (notably in regard to the Red Danish breed in Denmark) )
it is essential that similar data should be made available in herd

books in New Zealand.



PRODUCTION PERFORMANCE.

Goodall has defined phenotype as: "a single numerical
expression of the activities of the eptire group of genes
concerned with any particular quantigive character, and 1s the
only objective criterion of tneir activities eltner singly or
in the mass." Milk and butterfat production 1s an indication
therefore of a cow's inheritance for milking capacity.—Ehe same
phenotype, however, may represent numerous different genotypes
and so, wnile production performance 1s a far more accurate
basls for selection than type or snow-ring performance or
pedigree, 1t 18 not an 1infalllble index of breeding abllity
although, as in the case of most quantﬁézve characters the
phenotype 18 an approximation of the genotype.

In registered purebred dairy cattle in New Zealand,
production performance, when it 1s measured at all, is in a

large number of cases measured under the Certificate-of-Record

system. About 50 per cent of cows tested in the Jersey and
Frieslan breeds are tested at first calving; not more tnan

10 per cent. of cows tested are tested more than once; the
plane of nutrition is exceedingly high, tne object belng to

achleve maximum production regardless of cost. Tne advan-
tages of C.0.R. testing consist mainly in tne exceedingly high
advertising value of a spectacular record, and amuch attention
is given to the careful feedlng and management of the cows
under test to this end. The test 1s also of value from

the viewpoint tnat, if other influences are standardised, as
they frequently are under C.0.R. conditions, a C.0.R. perfor-
mance represents tne maximum expression of a cow's genotype.
As such 1t 1s held to be a reliable indication of genes or
gene combinations which are favourable to nign milk and
butterfat production. It 1s on tnese preailses tnat sires are

selected for use in grade herds.



The difficulty here arises, however, tnat when sires

80 selected are used even in moderately high producing grade
(or registered, herds there 1is a large regression to tne breed
average that is accentuated by the much lower standard of
feeding in such herds, for tne level of feeding and management
i1s here ailmed at the maximum economic butterfat production per
acre, and 1s greatly different from tnat obtaining under C.O.R.
conditions. The exact relationship between C.0.R. and
commercial herd production conditions is tnerefore not defined.
It would seem tnat for superior grade herds only a sire from
female ancestry capable of producing a minimum of 600 pounds of
butterfat as 2 year olds under tnese artificial conditions,
would be likely to produce satisfactory results. Moreover

a wide varliety of excuses is usually found by pedigree breeders
whose cows are unable to attain high levels of production.
These excuses are usually based on feeding or climatic factors
prevalling at the time and add to tne diffculties of arriving
at the correct value of a C.0.R. performance as a basis for
selecting herd sires.

Since only a small number of cows is tested more tnan
once under C.0.R. conditions it is not often possible to over-
come these various confusing influences by averaging a series
of successive C.0.R. performances. Since tne type of cow
that the dairy-farmer needs and is trying to breed 1s one thnat
will produce and reproduce over a long period at an economical
level of feeding, 1t would appear desirable tnat registered
purebred cows should be reared and tested under conditions
comparable to those under which thelr male progeny are most
likely to be used. In this way, genes and gene combinations
favourling high annual production at an economical level of
feeding would be made available for selection to act upon.

The Government O.H.T. system furtner complicates

the position. Here, groups of selected registered cows are



maintained at a level of feeding ratner higher tnan that

prevailing under group nerd test conditions. Agaln, the results

of using sires selected on the basis of Government O.H.T.
performances in the female ancestry, cannot be predicted with
any satisfactory degree of certalnty.

Under group herd test conditlons at the present tilme,
the average productions of grade cows and reglstered purebred
cows are very similar. The results obtained from using sires
bred from such cows are certainly on the average no more
satisfactory at the present time tnan sires selected on C.O.R.
and Government O.H.T. performances.

If tne dalryfarmer 1s satisfied tnat 1n selecting
his sires from ancestry containing high C.0.R. production
performances, his herd average production is belng improved,
then he 1s probably Jjustified in continuing to select his sires
for production (i.e.on C.0.R. performances) and his dams on
constitution ‘i.e.on lifetime average production). Under
existing conditions, however, as disclosed by the preliminary
sire survey figures, only one sire in tnree 1s capable of
improving the average production of tne nerd in which he 1is
used.

More important probably tnan the difficulties en-
countered in comparing the productions of cows or herds tested
at different levels of feeding and management, 1is the fact
that so few registered purebred dairy cows are tested at all
for milk and butterfat production. About 500 are tested
annually under the C.0.R. system, about 7,000 under Government
O.H.T. conditions and about 5,000 under Group Herd Test con-
ditions. The proportion of tne total registered purebred
dairy cow population tested annually 1s unlikely to exceed
10 per cent. Untested cows are frequently selected to be

the dams of bulls on the basis of type or snow-ring performance



or pedigree. These criteria have a relatively low value as
indices of breeding or productive worth even under highly
favourable conditions. In New Zealand where the information
avallable to breeders on these points 1s seldom definite or
accurate, it is clear that the testing of all registered pure-
bred dairy cows is a basic requirement in projects for tne
improvement in milking capacity of tne general daliry cattle

population.

PROGENY TESTS.

In dairy cattle, where the cnaracteristics of main
economic importance are expressed only in the one sex and
where 1t i1s seldom possible to select female stock on progeny
performance records, progeny testing presents special 4diffi-
culties. Nevertheless, Goodall states that "improvement 1is
next to - 1f not actually - impossible when bulls are selected
for breeding at random, which is what selection witnout a
progeny test amounts to." It 18 evident, in view of tne
confusion existing with regard to tne selection of sires on
the basis of production performance in the ancestry, tnat
Foodall's statement is not without justification in its
application to existing conditions in New Zealand.

Evidently, if furtner progress in breeding for
improved productivity in dairy cattle in the Dominion 1is to

be achieved, the most pressing requirement, is a radical alter-

ation in present methods of sire selection - from selection

on pedigree and individuality as a yearling, to selection on
the performances of his female progeny relative to tnose of
their dams. Since under such a system of selection no bull
can recelve even a preliminary appraisal until he nas attained
tne age of five years, 1t 1s apparent tnat the most rapid
means of effecting the change-over 1is to continue all existing
bulls in use, all their progeny being tested, until tne

breeding worth or worthlessness of each is finally and



satisfactorily determined. At tnis stage wide use could be
made of the satisfactory animals and the worthless culled from
the industry. Such a system entails the regular and system-
atic testing of all the female progeny of a sire in order to
determine his breeding value with certainty.

In this respect progeny-testing schemes as operated
by some of the breed societies are totally unsatisfactory since
bulls may qualify as proven sires on the production records
of a selected group of their progeny. This 1is notably tne case
in regard to the Champion Butterfat Bull scheme of the N.Z.
Jersey Cattle Breeders' Association, where tne designation
"C.B.B." 18 awarded to bulls naving 5 or more daughters which
attain certain prescribed standards of production. No
reference is made to the production level of the dams to which
the bulls were mated. The same Assoclation also lists sires
at least 6 of whose daughters have produced more than 100 lbs.
butterfat above tne standard production required under C.0O.R.
testing. Although in this case, since the qualifing standards
for the C.0.R. test are excecedingly low, tne progeny are pro-
bably{not highly selected, again no reference is made to the
performances of tne dams.

It would seem that either more scientific and rellable
criteria should be utilised in progeny tests of purebred sires,
or commercial dairymen with large herds should select their
sires as at present, reserving final Jjudgment until complete

brogeny performance records are availlable.



b. AMONGST NON-REGISTERED STOCK.

Tne average dairyman milking a nerd of grade cows
does not consciously select his animals for conformation.
Breed type in nis stock has no market value and although he may
pay some attention to beauty in his breeding cattle, his main
means of obtaining tnlis cnaracteristic 1s tanrough tne nerd sires
he employs, by paying a sligntly nigner purcnase price for a
"typey" bull which otherwise met nis requirements. In his
female stock, producitivity is tne essential and culling 18 on
this basis alone. He probably pays attention to constitutional
vigour in so far as cows witn definite structural faults or
disabilities would not be used for breeding purposes 1if he
consldered thnat tne defects were likely to be hereditary.
Dairy type is still largely used by numerous dairymen as a
means of selecting for productivity. It 18 usually made use
of in conjunction with arbitrary (and usually highly inaccurate)
estimates of milk yielding capacity based on the ability of
cows to "fill tne bucket" at milking time. Even testing
farmers pay some attention to type points in tneir dairy cows
but this 1s mainly directed towards gross faults of conformation,
particularly in regard to Jaws, feet, legs, back, barrel, udder
and teats.

Production performance is the main criterion by
which the progressive fairyfarmer judges his cows. Butterfat
production is his major source of income and unless his animals
are capable of sustaining reasonably high regular annual yields
of milk and butterfat over a lengthy period, they are culled -
provided, of course, that they can readily be replaced by
younger but higher producing cows, so that the herd level of
production is maintained. In tnis respect, nerd-testing

dairymen have made considecrable use of the Calf-Marking Schemne,



the results of which have proved very satisfactory 1in that
cows raised as marked calves produce on the average at a level
of about 30 pounds of buterfat nigher tnan tnat of tested

cows 1n general.

Thus, in his selections, the commercial daliryfarmer
ralses heifer calves for replacement purposes as far as possible
from only his highest producing cows, sired in a majority of
cases by a reglistered purebred bull. Selection on a basls
of production performance thercefore receives the main empnasis
in the breeding of non-registered stock. Acain, the propor-
tion of the total dairy cow population tnat 13 tested regularly
year after year remains exceedingly small (probably little
more than 10 per cent.) and obviously this constitutes a
ma jor barrier to increased average production per cow. Herd-
testing determines wnich cows should bs culled and wnlch
should be used for breeding purposes, and decldes ultimately
whether the herd-sire is satisfuctorily maintaining the herd
level of productivity. The fallure of many sires 1ln use
in the industry today to accomplish this purpose 1s likely
to be a prominent and important influence in tihe extension
of herd-testing to many farms wnich hltnerto nave not
participated in the benefits conferred by the services

available.



III. THE REPLACEMENT RATE.

"The annual replacement percentage 1s the number of
heifers drafted annually into a nerd or breed as first calvers,
exrressed as a pcrcentage of tne total number of actively
producing cows in the herd or breed." (Smitn and Robison).

In the 1deal case where losses from tnhe herd occur
only on account of cows culled for age, tine annual replacement
rate is 10 per cent. Sanders (1928) and Kay and M'Candlish
(19722) have snown that on tne average\a dairy cow reacnes ner
maximum milk production at approximately her 6th lactation
when she is in her 8th year of age. The decline from this
maximum does not take place to any substantial degree until
the cow reaches her 12th year (1.e.10th lactation). From
these data, 1t can be assumed tnat tne maximum economic produc-
ing 1ife of a dairy cow is on the average 10 lactations. Thus
1f there were no losses through disease, accident, low produc-
tion, each aze group 1n an efficient herd would contain 10
cows. Smith and Robison (J. Agr.Sc, Vol. 31), found that in
four leading ovreeds of dairy cattle in Great Britain the

average annual replacement rate was approximately 29 per cent.

In New Zealand, replacement rates are as follows:-

Sea8on. Cows in Milk, Replacement Helfers® Replacement Rate.
(009) (Q00) (%)

1930-31 - 3392 -

1931-32 1583 3531 21.4

1932-33 1774 3525 20.8

1933-34 1816 3578 19.4

1934-35 1328 3568 19.6

1935-36 1323 3163 19.6

1936-37 1305 2860 17.5

1937-38 1784 3165 16.2

1938-39 1744 - 18.1



ﬂThe number of heifers coming into the herds has been
arrived at from the figure "number of heifers one and under
2 years 0ld" for the year mentioned, less ? per cent. losses
assumed to have occurred before January 318t of the year
following. According to Group Herd test returns (13.7 per
cent. 2-year-olds in 1937-38) the present figures are somewhat
high, but even so they compare very favourably with the British
figure for pure breeds.

The effect of the final stage of rapid additions to
dairy herds 1s clearly apparent from the table. A high annual
replacement rate means that more helifers have to be reared
and hence a decline in the intensity of selection that can be
practised for milking capacity 1s brought about. It is
obvious that selection for productivity was greatly relaxed
early 1in the present decade when huge annual increments
totalling 550,000 cows were added to the national dairy cow
population, but that as tne number of cows milked has declined
so the annual replacement percentage has fallen also. For
last season 1938-39, it would seem tnat some slight increase
to the national herds was 1lmminent or that furtner considerable
culling of aged, low producing, or diseased animals was 1in
prospect.

Tentative figures based on Group Herd test returns
would tend to indicate that replacement rates in the pure
breeds of dairy cattle are somewhat higher tnan those for the
general population, being in the vicinity of 20 per cent.
for some breeds. Witnout doubt, a neavy demand for surplus
stock of certalin breeds has considerably reduced the intensity
of selection practised amongst young stock.

In commercial dairy herds, the number of heifer
calves kept and reared annually is maintalned at a bare
minimum in view of the cash value of milk and butterfat used in
calf-feeding, for factory supply,or plg production, and the
need to conserve labour supply and pasture feed at tne busy

season of the year.



It would appear that although a replacement rate of,
say, 17 per cent is a quite moderate average, ther~ are many
herds in which the percentage must be considerably higher.

A reduction in the average rate, and narticularly in herds where
the rate is very high, is an iwvortant feature in a nolicy of
reduction in farm costs through imprrovement in nroducing cavacity
of rerlacement stock due to more strict selection, and through

reduction in herd wastage snd raintenance costs.



IV. THE INCIDENCE OF DISEASE.

Whenever low-producing cows have to be retained in the
herd because many other animals have had to be culled for disease,
80 is the intensity of selection that can bs practised for
improved milking capacity correspondingly reduced. This
diminution occurs in two ways: low producing cows are retained
in the herd and perhaps used for breeding purposes, and larger
nuribers of heifer caives are raised for replacement purposese.

In a preliminary analysis of winter culling returns
(Jan. 1938), A.H. Ward was able to show that approximately half
the total number of cows removed from herds during the winter
months, was culled on account of disease. Only one-third of
the total number disposed of represented true culling on account
of low production and even here it is not inmprobable that some
part of the low production was itself due to disease conditionse.

Mastitis and Sterility were the two principal diseases
concerned in the total diseases losses, accounting for 40 per cent.
and 36 per cent respectively of ccws culled for diseases of various
kinds. Tuberculosis and abortion were each responsible for 44
per cent of disease losses, the remainder (about 16 per cent) being
caused through conditions mainly preventable by efficient manage-
ment methods.

The Dalry Board Herd Recording Department is at present
conducting an investigation into the nature and incidence of
mastitis infection in dairy herds with a view to its effective
control. From information obtained from agglutination tests
carried out at \tallaceville Laboratory, it would appear that about
30 per cent. of dalry cows react to the test for contagious abortio
field observations would indicate that approximately 12 per cent
of heifers and 5 per cent. of cows actually &bort. Based on
tuberculin tests and post-mortem ecxaminations, the estimated
incidence of tuberculosis in cattle over the whole of the Dominion
is approximately 9 per cent.

These figures indicate the extent of aanual losses to
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the dairy industry through herd wastage due to disease. The
corresponding losses due to retardation in dairy cattle improve-
ment owing to reduction in the selection intensity practicable
for high milking capacity in young stock consequent upon the
need to maintain a high replacement rate, though not so readily

apparent, is nons the less real.
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F. THE GENERAL IMPROVEMENT OF NEW ZEALAND DAIRY CATTLE.

If the general improvement of dalry cattle in New Zealand
implies increased and more economical productivity per cow and per
acre, then improved breeding methods must be accompanied by more
efficient methods of feeding and management, and the effective control
of disease.

l. THE LIMITATIONS OF SELECTION. The value of selection to
practically all kinds of breeding systems is unguestioned but by
itself is a slow process. It usually produces its largest effects
when first practised and sometimes is unable to make further
progress in a direction in which it has made rapid progress at
first. Lush summarises "the main obstacles to quick success in
reaching one's ideal merely by selection" as :

"l. Low reproductive rates which prevent intense culling.

2. Paying attention to so many things that progress for
any one of them must be slow,.

3. Mistaking the effects of environment for the effect of
genes, thereby causing a large regression from the average
of the parents toward the average of the population fram
which the parents were selected.

4. Being deceived by dominance, thereby causing same further
regression toward the average of the population from which
the parents were selected.

5. The ideal being genetically an intermediate".

Clearly, points 1, 2 and 3 are of great significance in
dairy cattle breeding, while points 4 and 5, though usually somewhat
obscured by the complex nature of milk producing capacity are
nevertheless likely to be of considerable importance also.

a. CLOSE BREEDING. Variability is the raw material upon which

the breeder practises his selections as between individuals more
rapid progress is however poscslbke when selection is carried out
between families produced in consequence of some degree of
inbreeding. Inbreeding refuces variubility within a group of 1 \\
individuals and therefore may be of considerable value in per-
petuating valuable gene combinations by keeping relationship to a
desirable individual high. \



Inbreeding may be so intense, however, as to uncover
undesirable genes so rapidly that it may prove impossible to discard
all individuals homozygons for them, in which case undesirable
characteristies may became fixed in the whole herd.

Less intensive forms of inbreeding however, particularly
linebreeding (which Lush deseribes as "a form of selection directed
toward the ancestors'") are not perhaps made sufficient use of in
New Zealand. It is very probable that in the Daminion more hamm
is done to the progress of dairy cattle breeding by not using some
form of inbreeding when it would be advisable to do so, than harm
is actually caused through uncovering defectives.

b. OUTBRELDING. Outbreeding or the crossing of unrelated strains

or individuals, including inbred or linebred families, immediately
restores uniformity to a stock which has been differentiated by
diverse breeding policies. Outbreeding frequently results in
increased vigour and size of the individual, but breeding value

is reduced. Outbreeding is most useful between inbred strains
when undesirable characteristics show a tendency to became fixed.
Desirable genes or gene cambinations may be introduced so that
losses due to discarded individuals are substantially reduced and,
following a single out-cross, the inbreeding system may be
resumed.

The combination of moderate degrees of inbreeding and
outbreeding would seem to have much to recammend it as a policy
which could profitably receive further attention by breeders of
registered purebred stock. There 1s clearly still much scope
for selection based on sclentific criteria of breeding worth and
assisted by the discriminate use of inbreeding and outbreeding
systems.

II. MASS SELECT ION. Mass selection, signifying the elimination

of low-producing strains by using only high-producing individuals
for breeding purposes, 1s at first a rapid means of increasing the
number of high-producing individuals in a population. The rate

of improvement achieved, however, gradually becomes progressively



slower until a point 1s reached at which it i1s necessary to
supplement this phenotypic selection by selection of individuals
proven to be eapable of breeding high-producing progeny. It

would seem that, in general, dairy cattle breeding in New Zealand
has, in fact, reashed this point; and further progress must be
looked for as the result of improved breeding methods based on ths
complete utilisation of progeny performance records as the principal
ald in selection.

There are, however, two special forms of mass selection
whiceh offer reasonable prospect for the further elimination of low=
producing animals from breeding herds.

a. SELECTIVE REGISTRATION. "Selective registration is a form of
official mass selection which consists in mreventing individuals
deemed inferior from leaving any registered descendants." (Lush).
Most breed assoclations in the Dominion publish Advansed Registers
of tested cows and/or records of production performances of cows
and breeding performances of bulls. No attempt however is made

to cancel the registrations of inferior animals. In some overseas
countries the standards for registration are exceedingly strict and
only a limited mmber of proven superior individuals are admitted
to registry, this is notably the case in Demmark where a maximum of
500 Red Danish cows ean be registered annually. All cows must
have been in milk for at least three consecutive years and the
actual uncorrected produetion is required to have averaged at

least 400 péunda of butterfat per anmm. Same breed societies in

America, in order to encourage the testing af registered purdbred\
v:
\_!‘

herds, allow breeders to amit the lowest-producing cows fram the )
}\

annual published herd averages - provided that the registrations

of such animals are surrendered. It would seem that this

procedure could with profit to purebred and grade stock alike, be v
introduced into New Zealand practice. Any means that will confer {\
real value on the herd books in any breed must receive serious \

consideration. Such schemes are probably best approached through

the method of "deferred registration" whereby births of caelves are



notified but registration is not effected, until standards of
production and reproduction have been met in respect of female
stock, and standards of progeny performance in the ease of male
animalse

The practice of selective registration, as Lush points
out, does nothing for a breed that individual breeders cannot do
(1f they wish) but at least it sets a certain standard to which
all breeding practices would be obliged to confomm.

b. REGISTRATION OF HIGH GRADES. The herd books conducted by

all dairy cattle breed associations (except the New Zealand
Shorthorn Herd Book) are now "closed" - i.e. registrations are
accepted only in respect of animals whose sire and dam have

both been admitted to registry. The Milking Shorthorn Association
conducts an Appendix for the registration of graded cows and their
female progeny by registered purebred lillking Shorthorn sires.

In view of the fact that ancestors in the fourth gsneration of a
pedigree make a very slight contribution on the average to the
genstic constitution of the individual, it would seem that the
disadvantages of admitting very superior grade females at least

to tentative registration would be slight in relation to the real
value of lncorporating desirable genes or gens combinations into
the breed constitution.

Luah states that "the genetic consequences of such a
practice are : (a) some loss in homozygosity, and (b) the
possibility of introducing some desirable genes which are rare
or unknown in the pure breed". If grades so ®dmitted were very
strictly selected on production performance, on production
transmitting ability and on breed type characters, it is very
probable that on balance such a policy would be of decided benefit
to a breed.

In the Dominion, where the difference between the
average productivity of high grade herds and that of registered
purebred herds is becoming less and less apparent, the advantages

of the system would appear clear. There 1is the furshicr point



that in New Zealand, certain grade herds in which proven superior
purebred sires of a single breed have been used for five or six
generations and some constructive brseding has been attempted with
good results, are definitely superior in average productivity, type
and breeding performance to countless inferior registered herds.
The possibility of the formation of a "grade herd book" with an
inevitable reduction in the demand for registered purebred sires 1is
one that cannot be overlooked by the breed associations.

III. BREEDING FOR DISEASE RESISTANCE. The conscious breeding

for hereditary disease-resisting qualities in dalry stoek is likely
to became of greater importance in dairy cattle breeding projects
in New Zealand. At the present time many breeders refrain from
using as breeding stock cows in whose families the incidenee of
any disease has seemed unusually high. A.H. Ward's preliminary
report on inherited susceptibility to mastitis, the dairyman's
major disease problem, tends to indicate that selection for
strongly resistant strains and particularly, the use of none but
herd sires from mastitis-free ancestry, is likely to prove a
profitable undertaking.

The incorporation of yet another ideal in selection will
of course tend to reduce the intensity of selection practicable
for milk producing capacity. This, however, should be ofrset,
if selection for disease resistance is successful, by lower
replacement needs, thus enabling more rigid selection to be
practised in young stock drafted into herds. At the present tinms
much may be accomplished by practices almed at efficient diseass
prevention and the proper control of such conditions as abortion
and tuberculosis which by the use of tested eradication methods,
can be eliminated from most herds within a few years.

IV. THE SELECTION OF SIRES. The breeding, testing and complete
utilisation of proven sires throughout a long breeding life are
the methods which appear to offer greatest prospect for the
immediate and permanent improvement of productive capacity in

New Zealand dairy cattle.



a. COMPLETE PROGENY TESTING. All bulls in use in dairy herds
should be retained in a healthy and vigorous condition until, at
the age of five years, the production performances of their first
6 - 10 daughters become available as a preliminary indication of
the breeding value of the sires used. Clearly, a first essential
1s to mate the young bull at the earliest possible age with fram
20 - 30 females, so that a reasonably satlisfactory number of his
female progeny will be avallable for testing purposes in dus
course. The usual practice of turning yearling bulls out %o
"run with the heifers" 1s to be deprecated because : (a) many
more services take place than are actually required to effect
fertilisation and the bull's breeding abllity may be impaired,
(b) calves from heifers are frequently aborted, or weakly and
undersized when calved normally. It therefore appears desirable
that yearling bulls should be mated under supervision with mature
cows, the assistance of a breeding crate being availed of if
necessarys

To minimise the danger that a bull transamitting
inheritance for low production may do in a herd of high ylelding
cows, it seems essential that two or more bulls (depending on
herd size) should be bought as yearlings at the same time. The
chances are sliéht that both or all will prove to be unsatiasfactory
sires and therefore when complete progeny tests are available
at 5-6 years of age, the valuuble animals can be utilised very
extensively in the herd, and the inferior breeders culled and
sent to slaughter. It 1s essential that the complete and un-
selected performances of all daughters of a sire ehould be in-
cluded in ths tests.

A fundamental requirement in progeny testing is the
regular and consistent testing of all cows in the herd for milk
and butterfat production. In the present state of testing,
generally, the lagck of production records for the progeny and
their dams constitutes a major limiting factory to the wide



utilisation of progeny tests as the only reliable basis for
selecting herd sires.

b. BULL ASSOCIATIONS. Co-operative ownership of dairy bulls
has long been practised in Demmark and has comparatively
recently made considerable progress in the United States of
America, the total being over 400 in 1932. In America, groups
of farmers are encouraged to purchase, use, prove and possibly
retain high class dairy bulls with the objects of reducing
costs of meintaining sires on small holdings, of reducing the
influence of poor breeders in any herd, of avoiding inbreeding,
and of preserving the active 1ife of all bulls until their
breeding worth has been determined. In Illinois, the
Tollowing rules are suggested for any group of farmers
initiating a bull association:

"l, If five men are represented they buy five bulls,
each owning an interest in all five bulls.

2. Each buys a paddock and breeding pen so that all
bulls will be handled in the same manner.

3. They exchange bulls each year. This practice
will greatly lessen the damage that a poor bull
will do to any one herd.

L. They test all cows in the herd each year in Dairy
Herd Improvement Assoclations. This will insure
the testing of the daughters of each bull.

5. If a bull dies or proves undesirable, all go together
and replace him,

6. The bulls are not used on outside cows."

There is a very strong case for the adoption of
similar schemes in the Dominion, particularly in regard to
small herds in which the average breeding life of bulls is
exceedingly low, and also in respect of larger herds where, if
a bull is used extensively before his breeding value has been
demonstrated, conslderable damage may be brought about through
the use of s}res transmitting inheritance for low production.
By exchanging bulls, instead of sending them to be slaughtered
before their capabilities in transmission of inheritance are

known, farmers could in time depend upon a continuous supply



of proven superior sires, and the maintenance or improvement
of herd average production would be assured.

c. ARTIFICIAL INSEMINATION. The practicability of

artificial insemination under existing conditions of dairying
in the Dominion has yet to be satisfactorily demonstrated,

but results of many overseas undsrtakings indicate that by its
use bull maintenansce costs can be reduced and more intense
selection of sires practised. Recent figures quoted by Walton,
indicate that from 10 - 15 cows can be inseminated from the
single ejaculate of a bull and that the spermatozoa remain
viable for periods of up to 30 days.

With the objective of making most use of the best
sires, Russian workers have for some years practised the
insemination of millions of cows annually. It 18 clear
that in such large-scale projects, considerable discrimination
would need to be exercised in the choice of sires to be used.

Artificlial insemination makes possible the maximmmm
use of proved superiod sires, provides the services of better
bulls at lower cost to small herd owners, and eliminates

second-rate and inferior sires from breeding herds.



G. SUMMARY AND CCHNCLUSIONS.

S’U};’: Lﬁ‘ i ‘LX{Y .

1. The necessity for a high level of productivity in
New Zealand dairy cattle and the importance of Selection in main-
taining or improving upon this level are emphasised.

2. The multiplication of dairy cattle numbers is reviewed
in relation to the growth of the European population and the develop-
ment of the dairy industry.

3. The variable influence of Selection as development
proceeded is explored.

L. The origins and development in overseas countries of
the principal pure treeds of dairy cattle are described and a
brief review is given of the development and influence of registered
purebred dairy stock in the Dominion.

5« The relative importance of registered purebred cattle
and non-registered stock in the general dairy cattle population is
estimated.

6. General implications of Seclection directed towards
the improved productivity of dairy cattle are enumerated.

7. The present state of nowledge of inheritance as it
arfects the economic characters of d airy cattle is briefly
reviewed, the genetic implications of Selection discussed, and
complexities in the inheritance of milking capacity emphasised.

8. The various factors which influence the degree of
intensity of selection practicable for milking capacity under
conditions of New Zealand dairy-farm production are briefly
discussed.

9. Some procedures and practices which may be of value
in consolidating and furthering the imrovement ~f productivity
in New Zealand dairy cattle are listcd.
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CUNCLIUSIONS.

1. That sclection has been of considerable importance
throughout the development of dairy cattle breeding in New
Zealand.

2. That 1in times of rapid multiplication of dairy
cattle numbers, selection has hud to yield in importance to
sheer expansion in numbers.

3. That simple mass selection based on the widespread
use of registered purebred sires selected on the basis of
production performance records in pedigrees, has in general
achieved the most improvement that i1s possble by this means.

4. That further improvement in average per cow
production of milk and butterfat is not only possible but
urgently necessary 1f the maximum economic level of production
per acre 1s toe attained, and dalry farm production costs
reduced.

5. That the selection of sires for all dairy herds
on the basis of complete progeny performance records is the
most rapid and accurate method by which an improved level of
production may be attained.

6. That the fundamental requirements of any systematic
endeavours to improve the national average productive capacity
of dalry cattle are :

i. continuous annual herd-testing.
i11. increased efficiency in the feeding and
management of the dairy herd in relation

to a balanced farm economy.
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