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PREFACE

Recent developments have made herd recording
in New Zealand the responsibility of a single organisation,
the New Zealend Dalry Board, &and since August lst, 1961,
there has been virtualiy only one system of recording.
However, since 1904, when the Department of Agriculture
intrnduced systematic testing in the Weraroa herd, mahy
orgenisations and numerous systems of recording have
contributed to the development of the herd recording move-
ment. The time is opportune, therefore, for a study of
this work in New Zealand, embracing the history of production
recording, & review of the associated investigational work,
and zn assessment of the past role and probable future place
of herd recording in the improvement of dairy cow production.

To supplement data from published material
much informetion has been obtained from private files and
personal interviews. In this respect, grateful acknowledge-
ment, is due particularly to Professor W. Riddet for access
to hls private flles relating to herd recording, and for
hel»ful discussion. ‘hanks are due to the Director and
steff of the Herd Recording Department of the New Zealand
Dairy Board for their assistance; to Mr. H.G. Philpott,
late of the Dairy Division, Department of Agriculture; to
Mr. C. M. Hume; to my supervisor, Dr. A, Stewart for
helpful guidence and criticism; and to many others for
their ready co-operation This work was completed during

the tenure of a Victorian Government Scholarship.
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PART ONE

HISTORY OF HERD RECORDING IN NEW ZEALAND



CHAPTER I
THE ORIGINS OF HERD RIECORDING

There are many reported instances of individual
and herd production performances being recorded before the
introduction of herd recording systems s they are known
today. Stewart (1949) cited nunerous cases, from 18th and
19th Century English literature, in which records were kept
of milk weights &nd volwnes. These were usually dally milk
yields from herds or individual cows soon w«fter freshening.
Anthony (1942) cleimed that the first really effective effort
to determine the yearly producing ability of individual cows
of a herd was made in 1843 on a large farm in Denmark.

"Weekly milk weights" for every cow in the herd were kept
throughout the year, znd "these were then combined with the
total amounts of butter produced by the dairy for the year"
to indicate the production of individual cows. This method
was soon adopted by several other large farms in Denmark.

In the Unitcd States of America, Anthony (ibid)
reported that the so-called "churn test" was introduced in
18535, ‘This was a test of butter production, usually carried
out for one day, the primery purposc being to give publicity
to individual cows. By contrast, the private recording in
Denmark was "primaerily for economic information instead of
for publicity. "’

The advent of thc Babcock test in 1890, and
the Gerber test in 189%, mede practicable the recording of
individusl butterfet productions on & large scale. In 1896
a co-operative recording; soclety consisting of thirteen members
with three hundred cows was formed at Vejen, Denmsrk, using
the Gerber test to determine the butterfat content of bi-monthly
milk samples (Dairy Cow Testing,1u35). By 1898 there were
over one hundred such societies in Denmark (Anthony,1942).

Other countries were juick to follow the
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Danish exesmple - 4n 1897 the first German society for milk
recording was founded, and in the following year similar
organisaetions were operating in 3weden, Norway and Finlend.

In the United States the first Cow-testing Association was
formed in 19C5 although Breed Association or "Officiel” Testing,
tagsed at first on the churn test, «nd later (189Y4) on the
Babcock test, was cormienced in 1884, The "0fficial" testing
systems ploced the emphasis on individuel production, and helped
to make fashionable the breeding of record-breaking cows.
Considerable publicity surrounded record-breaking productions,
even though measurements were frej;uently taken over periods of
only a fevw days. The Cow-testing Association scheme, on the
other hand, was a true herd-reccording movement in which a
genuine attempt was made to estimate individual and herd
productions under normal conditions (Anthony,194%2).

Prior to 1885 there was little specialised
dairy farming in New Zealand (rhilpott,1937). With the advent
of refrigerstion in 1882, and the development of an export
trade in the "eighties", interest in deirying increased and a
marked expansion in dairy cattle numbers took place. Attempts
wore made to select milking strains from the existing cattle
which were predominantly Shorthorns, and numerous importations
of cattle of the specilalised dairy breecds were made (Gilmer,
1639). This phase of development continued into the early
years of the present century.

It was during this period that the first
recorded herd-testing experiments were conducted in New Zealand.
Philpott (1937) stated that four sets of Babcock testing
equipmont arrived in New Zecland in 1892 for use in dairy
factories and that from then onwards an increasing nuaber of
factories commenced payin:: for milk on the basis of butterfat
content. Previously the volume of milk yielded by the herd
had been the criterion of productivity; now the quality of
the milk became important. Inevitably, lovi-testing herds
were most affected by the change-over, and many farmers claimed

they were beings cheated by the factories. The Department of



Agriculture Annual Report (1895), reflecting the most advanced
ideas of the time, advised farmers who were dissatisfied "...to
go in for Babcock testers so that they can test the guality of
milk from each cow and at the same time weigh 1t and keep a
proper record of results.... The keeping of records is of the
greatest value to the farmer for without records it is impossible
to adopt any new systemn of dalry farming or to improve on the
old one. "

Fhilpott (1937) stated thet the first cow-testing
experiments in New Zealend were carried out in the Wailkato in
1896, Philpott (1951) cleimed that this work was conducted
in several herds by a Department of Agriculture dairy instructor,
using Babcock equipment to determine butterfat content.

Investigations on recording methods were in
progress at lieraroa State Parm as early as 1902 (ibid) and in
the 1904=-C5 season systematic herd-testing was inaygurated in
the Weraroa herd (philpott,1937). The "New Zealand Farmer"
(1906) reported that 130 cows were tested there in 1905-06.
Philpott (1951) stated that for three years the milk from every
cow wes welpghed at euch milking, and samples were tested for
butterfat content ezch day. The accuracy of estimates of
production based on welghings and samplings performed at various
interveals up to two months were compared. It was concluded
that monthly weighings and samplings gave a reasonably accurate
estimate, and it was chiefly on this evidence that the Associeiion
System, 1introduced in 190Y, wug made a monthly test. The
system evolved at tieraroa was applied by the Department of
Agriculture to a number of private farms in the Manawatu in
190506, In the followin;; ycar farmers began testing thelir
herds privately at Warea (rhilpott,1937) New Plymouth and
Palmerston North ("New Zeulend ®Parmer'",1907).

It 18 clear that the early phases of recording
in New Zealend followed the Danish rather than the American
pattern, and as & result emphasis was on lactation records of
the herd rather than individual records of short duration.

Recording was considered a guide to culling uneconomic producers,
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hot a3 a publicity measure for the pedigree breeder, and it
was not until after the Ccrtlficate of Record System was
introduced in 191% by the hairy Division of the Department of
Agriculture that interest centred on individual ylelds of
high producers for their value in assisting éales of pedigree

animals.



CHAPTER II

THE ASSOCIATION SYSTEM

Private recording, together with the investigations
of the Department of Agriculture referred to in Chapter 1,
prepared the wey for the formation of the first cow-testing
assoclation at Dalefield (Wairarapa) in 1909. Philpott (1937)
was of the opinion that the introduction of systematic herd
recording in New Zealand was the direct outcome of a visit to
Denmark in 1908 by r. David Cuddie, then Director of the Dairy
Division. Mr. Cuddie was so impressed by the development and
influence of the herd-testing movement in that country that on
his return he strongly advocated its inception in New Zealand.
As a result the Dalefield Association was formed with the
gssistance of the Department of Agriculture, and during 1909-10,
the first secson, 815 cows were tested in twenty seven herds
(Singleton,1v10).

Under the Association System the farmer recorded
individual weights and took samples at each milking over a
four-milking period ewch month. The seanples, which were not
necesssrily in proportion to the milk yield, were tested for
butterfet content at the local dairy factory by the dairy
company or an officer of the Depsrtment of Agriculture using
the Babcock test, and each month farmers were supplied with
production details for each cow (Hwne,1946). Monthly summaries
were also published in the local press (Singleton,1910).
There was no rule meking compulsory the recording of all cows
in the herd. At that time milking was done chiefly by hand
and herds were small by present—day standards. weighing and
sampling were, therefore, not too onerous.

In the 191(-11 season Associations each consisting
of about twenty five members and onec thousand cows were
formed at Kaupokonui, Stratford, and Cambridge. In the
four Associations, 4,155 cows were tested in that season,

those in milk seven months or more averaging 224 lbs. of



butterfat (Singleton,lllk).

»rom the earlicst stages the Department
endeavoured to leave as rmuch as poscible of the responsibility
of organisation in the hands of the testing farmers. Official
policy was defined as follows: "After continuing for two years
to control an illustration Association in any selected district
the Department relinjuishes the running of the work in that
particular locallity end proceeds to orgenise further Associations
in other districts...” ("N. 2. Journal of Agriculture",1v12).

No charge was made for the service during the first two seasons,
but when, as sometimes occurred, it was found necessary to
extend the 1illustration period, a charge of two shillings per
cow per annum was made.

The Dairy Division encouraged the formation of
independent testing Assoclations amongst the shareholders of
deiry compeanies. S8inglecton (1911) stated that in such cases
the testing member provided scales andl sampling bottles, the
samples being delivered to the lnhcal factory for analysis.

The Aovernment supplied the necessary forms, thus helping to
ensure some degree of uniformity. Preguently the initiative

of the factory manager was an important factor in the establish-
ment of these Assoclitions, and since in most cases the daliry
companies were co-operctives, therc was 1little difficulty over
the testing of samples. ?ces could be collected simply by
deducting the amount due from the monthly milk or cream payment
(Philpott, 1u37). Such private units were operaeting independently
of the Dairy Division at Thames Valley and iketehuna in 1912
("N. 2. Journal of Agriculturo",1912).

The growing realisation of the lmportance of
herd recording was evident from the agricultural literature of
the day. Such opinions as: "...1f we are to improve our
position we must avail ourselves of every possible means to
increese our output and decrease the cost of production.

Nothing else will produce so much result in this direction at
s0 small an outlay as regular @nd constant weiphing and testing"

(Burgess, 1912), were common
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It 15 interestinz to note that even at this
time Danish farmers were intcrested in "production-tested"
sires. The "N. 2. Journcl of Agriculture" (1913) reported
that "...1in Denmerk a bull is regarded as useless for breeding
purposes if he does not possess & miiking pedigree both on the
side of the dam and of the sire for generations back. " This
attitude wes not evident in New Zoecland where the emphasis was
placed on the pedigrec bull, with purity of blood rather than
performance records in his antecedents, as the key to herd
irprovement (see Singleton,1¢13).

The number of cows recorded incressed rapidly
for the first few years, and in lhe 1lVYls-14 season totalled
twenty five thousand. The war of 1%14-18 seriously checked
the work, however, and thc nwnber of cows recorded declined.
Nevertheless in 1918-1:19 Associsations were operating in
Northland, welkato, Taranski, Nawkes Pay, \ialrarapa, Manawatu,
Canterbury and Otago. The check imposed by the War was only
temporeary, for even the limited amount of recording done at
that =tage had demonstreted to many farmers the usefulness of
accurate measures of lactation ylelds. Following world War I
a rapld expansion of the dairying industry took place due to
the stimulus of high butter znd cheese prices together with
Government schemes for soldier settlements. The total cows
in milk increased from 711,00C in 1417-18 to 1,125,000 in
1928-23 (N. 2. Delry Board, 1950 ). "Shortage of labour and
the increescd reliabilit, of smell petrol engines gave a
tremendous impetus to the installation of milking machines®
(Hamilton,1944), a development which was pertly responsible for
an increase in averege herd size on esteblished farnms. In
addition, meny new farms were teken up for dairying and these
contributed to the increase in cow populstion.

Hume (1946) stated thet meny new recruits to
the industry were keen to stsrt dairging using the most up-to-
date alds to efficlency then known. These included herd
recording, and the number of cows recorded increased from

17,000 in 1v18-191lY to 45,56 in 1921-22 (see Appendix I).
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However thls demand for up-to-date methods &lso resultecd in
the widespread edoptlon o machine milking and 1t was found
thaet with machines sdditional lebour was reguired in the
milking~-shed for weighin;; and saaplilng. This was inconvenient
in busy periods and meny f{uwrmers who comienced recording at

the beginning of a season soon abandoned 1it.

The ~sgociation Testing Movement was hampered
in its early years by unsettled industry conditions, the chief
factor being the labour shortage during and immedlately
following world war I. IMunerous Assoclations lapsed at various
times end others found difficulty in providing a satisfactory
service. Dairy Compenies did much to focter the work, and
Singleton (192f£) reported thot "zulte o nuwnber of Dairy
Companies are now conducting on their own behalf herd testing
essociatlions. 8ingleton (1v2C,, discussing these independent
units, stated thut some of thein had the services of a testing
officer who was reaulliy in the enploy of the dairy company. In
gsome cases a testing officer was shured by two or three small
Associeations, and occasionally eli the work was done by the
factory manager. An officer was sometimes appointed by the
Dairy Division &t the dalry company's expense, and in small
Assoclations these officers aluo did some instructional work.
Eight such Associations operated in 1uv2C=21. Singleton (1ibia)
also stated that the Dairy Division asesisted meny tottering
Assocletions in return for ithe use of the dalfy factory testing
room and appliasnces and ¢ gucrentee of two shillings per oow
per season from the dalry corpany. In the 1vlvY=20 season
twenty seven Assocleations were operated by the Dairy Division
despite the fect thet Government policy wes to withdraw as
rapldly e&s weg practicable in favour of private enterprise
(Philpott, 1937).

with such instabillity in the Movement, and the
accompanying lack of uniformity and supervision, it was
inevitable that the quality of the work suffered. In the
post-war years the demand for dairy cattle was keen and

production figures were freguently juoted at sales. Hume (1946)



claimed that subsegucnt perfofrmances frejuently threw serious

doubts on the relisbilliy of the herd-test records guoted,

ot

end the Movenent wans 4o sone extent diccredited. Thoughtful
farmers realiscd, however, that 1t wes the system of herd-
recording end noiv thic prineiplce whidch vus at fault. Many of
the wezknessces which become sppercnt in the Association System
were overcome by the introduction of the Group Herd Testing
System 1n 1922 (see p.12).

The chief advontege of the Assoclation system
was 1ts low cost to the farmer, which seldom exceeded 2/64 per
cow per season (Philpott,1v37). However, the disadvantages
of the system were consideraltle. wor two deys cach month 1t
slowed down the milking routine, and gave udditionel work to
the milkers at the busiest period of the yeer. This applied
especlally to mechine milked herds, where, in addition to
increased labour, more egjul;mont was necessory. The information
obteined was intended solely for the individual farmer's own
uce gnd the system depended entirely upon the conscientiousness
end integrity of the testing menber. Once the recoras began
to be used for publicity in thc saleyeard, there was considerable
incentive to €alsify returns. Soon efter the Great Var,
therefore, circumstances demanded a syctem which ellowed of a
rcasonable degree of accuracy and supervision whilst being more
economical of the farmer's labour and time. The Assoclation
system wag, therefore, gradually replaced by the Group system
which more neerly fulfilled the reguiremnents of that time.

Table I shows the change-over to the Group
system, but it 1s evident thuat considerable nwnbers of cows
continued to be recorded by the Associatlon system (see also
AppendixII ; which, from 193C, came to be known as the
Assoclation Own-3ample Test. The system hed, however, fulfillled
a valuable function in popuwlerising herd recording. In
1923-24, the peek season of the Assoclietion test, 108,070 cows
were recorded, but subseguently it was superseeded by the more
convenient Group gsystem, for which 1% had laild the foundation.

The Assocleatlon Own Sample Test has persisted
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in isolated districtc wheic there have teen insufficient cows
to warrant the foruing of & Group IHeird Testl unit. In similar
circuactances a very 1linlted nuwiber of cows have been recorded
by the Deiry Conipeny systeir in which the deiry factory tests

samples sent in by the furmacr, bul &1l the culcuwlating work is

left to the fermer hiniself.

TABLE I: Herd-Tecsting Stutistics showing transition from
Asoocliction to Group Sycstems 19£1-1930
Season _ Group issociction Deiry Compeny Totel
1921~-22 - 455 564 45,564
1922-23 7,600 67,835 9, 490 84,825
192524 43, 144 06, 100 11,872 151,214
1924-25 106,005 87,695 9,100 196,850
1925-26 105, 227 59. 245 5, 204 169,776
1926-27 109, 827 56, 825 3, 50C 170,160
1927-28 164,610 56, 6Y¢ <,821 £24,130
1928-29 212,480 45, 586 1,528 269,694
1929U-30 242,688 4C, 567 376 283,731

-After Singleton (1989b)

The nunber of cows rocorded snnually by the
Assocliation system hes declined steadily and over the filve
geasons 1945-46 to 19Y4%-50 1lhclucive, has averaged only
5,080 cows per season, repreacnting less than 1.5 per cent

of 8ll cows recorded (M 7. Dalry Board,1950) (See Appendix II ).



CHAPTER III
THE GROUP HERD TEST MOVEMENT (1922~1951)

1. The Period of Independent Associations 1922-26

The Group Herd Test System owes its existence
largely to the efforts o{ = number of progressive farmers in
the Wwalkato. cuming (1936) stated that in 1921, at a time
when a number of enthusiastic members of the !Morrinsville
Farmers' Union were investigating improved methods of herd
recording, another member of that organisation returned from
e visit to Australia with particulars of s group system which
hed been 1in operation in the northern districts of New South
Wales for almost a decade. This method was an adaptation
of the originel Danish system, the recording officer travelling
from farm to farm welghing the milk of the individual cows
and determining the fat content of the milk samples on the
farm The method was strongly recommended to the Hamilton
branch of the Farmers' Union and sufficient support was received
to form the Vialkato Fermers' Union Herd Testing Association
in 1922. The farmers formed themselves into groups of twenty-
seven members and made & levy on & per cow baslis to finance an
officer who visited each herd for a two-milking period each
month (Hume,1946).

In 1922-23, the first season of its existence,
the Assoclation operated six groups in the Walkato, and recorded
the milk and butterfat yields of 6,900 cows (Philpott,1937).
“The organisation aimed at providing production figures for
the members vhich would be complete and reliable, and at the
same time be acceptable to the buying public.... Many
difficulties arose, the major one beling finance. Considerable
expenditure wes necessary beforc an Assoclation could operate,
and the only way in which credit could be obtained was through
a 'Joint and Several' (agreement) with the Benk, signed by a

nunber of public spirited members" (Hune,1946).
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In vicw of these finenciul difficulties the
vielketo Tarmers' Union Lxeeutive decidced, prior to the close
2f the 19C0-23 seeson, that thelr finences cowldd not support
the expended orgenication vhich would be necescsary for the
aubseguent meccon. After consultatvion with the New Zeeliand
Co-operztlve Dulry Coupeny (Memilton) it wes decided to form
a nev Ansoclation, membership of which vias to be open to the
suppliers of any Co-operative Dairy Compeny. The New Zealand
Co=operative Herd Testing Ascocleation, oz the new organisation
wes nemed, took over the ccrnets end liebilities of the Parmers'
Union t'ierd Testing Acsociution in Tuly, 1vzd. The new
Aesocletion had its finance gusrzntecd by the above Delry
Corpany, end of its Menagement Cowaittce of eight memabers,
four reprecsented the Juiry Company cnd four vere elected by
the members of Lhe Ascoclutlon. During the first two seasons
the Dalry Company alliowec.! thelir officers tc menage the Herd
Testing Ascoeclation, r. A 50 ulssen supcrvising the work in
the first ccason, after which ir. C.:L Ifwae took charge
(¥ume, 1930).

At that time therc was XkXcen corpetition between
private and co-operative dairy coujeaiies for suppliers, and
until 1429 the ! Z. Co-operaetive llerd Yesting Ascocleation
would record only the herds of farmerc supplying co-operative
fectories (Hume,101). This led o rneny finunciel difficulties.
Each group of twenty-scven members constituted e separate
financlzl unit, and when z member trunsferred his supply to a
privatc company without prior notification to the testing
Asgociation hls tecting fees were lost, and these bad debts
made the difference btetween profit end loss for the group.
"Some unite had a large nunber of cows and indeed refused to
eccept a smell herd, thus enabling them to operate at an
annual coet of gpproximately four shillings per cow. Others,
however, had to eccepl a percentage of smsll herds to f1ill
the group and thelr costs went es high &as elght shillings per
COW. Some deiry comunies then stepped into the breach

giving & subsidy on each cow tested and guaraenteeing the
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Association's bank account. In such cases the dairy company
had represcntatinn on the “fannrement Comnittee of the
Associction” (Mume, 1946).

A typical groun, of twenty-seven members, would
heve ayproximetely 1,300 cows undor test, and an Association
could comprise from one tn eighty such groups. The
Associstion was controlled by a Managemcnt Comnittee elected
in part by the members, and in part by the dairy compenies.
Typrically this Comnlttee consisted of eight members, two of
whom retired each yeoar, but were eligible for re-election.
The Assoclation employed @ Secretary or Manager who was
responsible for the operation of the component groups, the
checking of testing officers' returns, snd the calculation of
herd averages. "Rouph'" sheets giving details of monthly
millzs welghte end butterfat content semnlings were returned
by the recording officer to the Association office where
caelculatinons were compieted. sach farmer was then sent a
copy of hisz monthly returns. In a few cases the recording
officer ecompleted the calcuistions while on the farm, giving
one copy to the farmer and returning a carhon copy to the
Assaclation office for checking and filing (Hume,1929a).

This methnd had the advantuse of avoiding transcription errors,
but was lisblc to errors in calculation, and was later abandoned.
mor butterfat testin: either the Gerber or the Babcock test
was used, and both methods are still permissible. Sampling
for butterfat content was originally done with & dipper, an
equal volume being taken from night and morning milkings.

Hume (1lvsle) stated that the inaccuracy of this method was
recognized, and inthe eerly years of Group recording, testing
officers of the N. 2. Co-operative Herd Testing Assoclation,
operating in the waikato, carried out approximate proportionate
sampling with the dipper by taking one dipperful from each

cow at night and the correct proportion from the morning's
milk. In the 1926-27 seuson, three groups commenced
proportionete sampling using pipettes. In addition to the

rroportionate sample for ezch cow, a herd composite sample
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was taken which was tested for butterfat content, to uct as
a check on the average butieriul test obtained from the
individuai cows. Tiia acthod guve increased accuracy, and
Hume (ibid) stuted that by 19oU 1t was in general use in
the N.Z. Co=operabtivo lierd iesting Assuvciation's arca.

Pollowing; the formation of the first Assocliation
in the waikato in 1lYwc-id the Group Movenent spresd rapldly.
In 192%-24 independent Associatvions were operating in the
Bay of Plenty, Weirarepa, reilding end Northern wealrosa
districts, and in 1¢2b-<0 the work began in Taraneki, Otago
and Southland (Philpott,ivd7 ).

The principle that cach groupy within an
Association operate as & sepurate flnanciai unis wes abandoned
by the N. 2. Co-operative Herd iesting; Assoclation (Waikato)
in the 1lYZ0~<l seuson. L an avteuplt Lo dlstribute costs
moro eguitably, a flat rate of five sillilngs per cow was
levied (Fulton,1vsd). Hlowever, this penallsed the large
herds to such an extent that many of theia stopped testing,
and 1n the 1Yc6-27 scecuson a sliding scale of fees was
introduced (Fulton,li< ;.

The rapid expansion which took place in the
first few secasons added to the financiei difficulties of the
movement (Hume, 16406 ). Each new grou)y reguired one more
testing officer's ssalary wnd travellin; expenses, another
full set of e juipment, and additionul clerlceal work.
Originaelly, fees were collected by orders on the dairy
company over the nine-month recording scason. In the 1924~
26 season, however, payments of one shilling per month over
tho five flush months were collected, snd bad debts through
transfer of supply were thus groatiy reduced (@Fulton,1926).
In 1926 the N. 4. Co-operative lerd lTesting Assoclation
introduced a twelve-monih recording season but most other
Associations could offer only a nine-rmionth service ("Dairy-
farmer, "1926).

Reecording procedurc varled considersbly between



Assoclatlons clthough mosth of them were modelled on the

T 2. Co=opeorntlve Terd Tenting Asscociation A3 the movement
developod, 142 polilc, wac to place the interests of the
industry krefore thnoe of the individual mombera, an example
af thin heolng o inteoduction in 1925 of the "8l1l cow" rule
(Huaine, 15443, The orizinsl rules nemitted the farmer to
excnipt 10 per cent »f Fis herd from recoyding, but 1t was
soon reclised that unlcces a1l o939 were ineluded no valid
averasze production figurers could he obtoinedl There was
consideraeble apposition to this rrincinle, for meny farmers
vished only to reccird Por onc =sceaszon 2r to record only new
covis ¢nd hellcrc. A 2inle lzetetion was regerded as a
setlsfectory indexz of productivity. In addition, many
nembers who recorded continuously objected to having slck
cows, "elips", and empty cows included in the herd average.
Neverthelcxs the "ell cow” ride was introduced although 1t
wos declded to meke nn charpge for the recording of sick,
ampty or otherrise abnormol ("R* Cless) cows. This policy
of demandling that 2ll relevant information be revealed has
been the cause of ruch criticisin from thoose with a narrow
concecption of the function »f herd recording, but it is now
wre generelly sprracisted thet knowledge of the herd average
is on essential factor in herd lmprovement work.

Jonsiderable publicity was given to herd record-
ing by the daily press eénd in farming journals. Monthly
group averages, and averages for the lowest and highest herds
in each group were published by ineny newspapers. However,
in order to discourzgec undesirakhle inter-herd competition,
1ndividusl herd results were treasted as confildentisl, no
names being published. "oy the seme reason competitive
awards were diacouraged vnd later prohibited under the uniform
rules of Group Herd Testing (see p.24)

whilst the progress of the Group ifovement was
rapid, it was resllsed that therc was little room for
complacency. The "Dairyfarmer” (1925) which at that time

wos the official orgaen of the N. Z. Co~operative Herd Testing
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Assoclation exemplificd this attitude when it strongly
crkicised a statement by the then Director of the Dairy
Division, which claimed that the herd recording situation
was "very satisfactory". In the same year the "N. Z. Dairy
Exporter" (1y25) commented, "...the room for improvement 1s
still the most noticeable feature of this work. only
fourteen per cent of the herds are yet under test but as
this percentage 1s increased a 1ift up toward the level of
2560 1lbs. of butterfat per cow which 1s what 1s being aimed
at should be recorded. "
In 1926 the N. Z. Co-operative Herd Testing

Assoclation inaugurated a system of registering and marking
certain heifer calves. For many years it had been apparent
that the widespread use of inferior bulls of nondescript
breeding ("scrub" bulls) was retarding herd improvement.
Many calves from such bulls were being sold or saved for
replacements whilst the daughters of good bulls from above
average herds were belng slaughtered. Under the Marked Calf
Scheme, which 1s discussed 1n detall in Chapter VIII, the
daughters of reglstered purebred bulls and recorded dams of
a certain standard were 1dentified by ear tattoo. It was
hoped that these stock would command such a premium on the
market as to induce farmers to rear rather than slaughter
their surplus eligible heifer calves. This was the first
attempt to provide a service nther than actual production
recording, and at that time 1t appeared a sound method of
providing superior young stock to replace the low producers
culled on the basis of their herd-test records.

2. The Period of Control by the Dominion Group Herd

Testing Federation and the Central Executive
1926-1936

By June, 1925, eight independent Assoclations
were opereting in different parts of the Dominion, but in the
absence of a co=ordineting body there was little attempt to

preserve uniformity of method. Most of the Assoclations
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were in financilal difficulties, and since herd recording was
subsidizecd in many other dairying countries an approach was
made to the Governinent for a subsidy of a shilling per cow
to be pald to any orgenised Group Herd Testing Association
in the Dominion (Tulton,1925) This move was supported by
resolutions from the Chambers of Commerce of Auckland,
Hamilton and Rotorua, which considered the work of such
national 1importance s to warrant their support. The
deputation stressed: (1) the value of herd recording to the
nation, and (2) that the loss made in recording the small
herds at a reasonable cost to their owners was weighing too
heavily on the ovners of the large herds. In addition,
protection was sought for the Calf Marking Scheme, then in
operation by the N. 2. Co-operative lHerd Testing Assoclation
in the waikato (HMume,1946). '

Although the Minister of Agriculture was
sympathetic it was made epparent that no subsidy could be
granted until the eight Associations then operating were
united, and that protection could be given to the Calf Marking
Scheme only 1if 1t was avallable to dalry farmers throughout
the Dominion.

It 1s noteworthy tha8® four co-operative dairy
companies in the waikato hed apgreed to glve a subsidy of
sixpence per cow to the N.Z. Co-operative llerd Testing
Assoclation (wailkato) provided a suiltable Government subsidy
was obtained (Fulton,1925). when the latter was refused, the
N. 2. Co=operative Deiry Company (Hamilton), which had greatly
helped the CGroup ‘Movement since its inception, granted a
subsidy of threepence per cow for the 19Y25-26 season (Fulton,
19206).

(a) Thc Dominion Group Herd Testing Federation (1926)

Wwhen Associations becarme established in all the
main dairying districts the need for some represcntative
orgenisation to ensure uniformity of work, and the pooling of
accumulated experience &nd progressive idecs, became apparent.

The introduction of Celf ilarking made the need more obvious.



Pinally, the recsons given by the Govermment for refusing a
sutsidy precipitated cction in which the Executive of the
N. 2. Co=operective Tlerd Testing Association (waikato) were
the prime movers, the foundation work being done principally
by Messrs. Dynes Fulton (Chairman) end C.:. Hume (Manager).
In vellington during July, 1926, a meeting was called for the
purpose of forming a central controlling organisation. The
meeting rcesulted in the formation of the Dominion Group Herd
Testinz Federation, all except one Association Joining.
Mr. Dynes Tulton was the first president (Cuming,1936).
Flume (1951) stated that the formation of the Federation was
made possible through the acceptance by all Associations of
the "one Association - one vote” principle. Had the N. Z.
Co-operative llerd Testing Association, which then recorded
more cows than all other Associations together, insisted on
proportional reprcsentation, the smaller Associations would
have refused to affiliate

In 1926 the Government was asked again: (1)
for a subsidy and (2) to introduce legislation providing
that any systom of murking calves for breeding and butterfat
backing should be carried out only by Associations affiliated
to the Federation Both rejuests met with some success.
The Government brought in an amendment of the Stock Act, in
1927, which gave reasonablc protection to the Marked Calf
Scheme. This was acceptecd by the Mederstion as the maximum
protection evailable at that time, but it was recognized that
an absolute monopoly on c.lf merking was necessary for really
effective control (Cwulng,1936). In addition, the Government
granted a subsidy of £10,500 in the 1927-28 season, for the
purpose of reducing the cost of recording under Group Herd
Test and Association Own Sample systems. It was therefore
e direct subsidy to all furmers recording under these systems.
To administer the subsidy a Subsidy Allocation Board weas set
up comprising & Chairmion appointed by the Government, a
representative of the Department of Agriculture, and nominees

of the Dairy Produce Board, National Dairy Association and
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South Island Delry Association. when zllocations were mede
et thce end of the 1Ye¥W-<8 cewson one shilling per cow was
refunded to cach recording farmer (Hume,1l946). Each
Association's funds were therefore reduced by the costs of
making the refunds, and thelr financlal position was worse
then beforc (ibia). However, the subsidy encouraged more
farmers to test, &nd somc ncw Associations were formed. The
Allocztion Board adiinistered the subsidy for two seasons.
Meanwhile, thec Group Herd Testing Tederation
was making strong endeavours to place the recording movement
on a sounder basis. Members felt that the Federation should
be regarded as the orgeanisction in control of herd recording,
end &s such should administer all subsidies. The Dairy
Produce Board, which for & nunber of yeuzrs had teken a
sympathetic interest in herd recording, actively supported
this viewpoint and recomnended¢ to the Government that the
subsidies be granted to the Tederation. However, in July
1¢2¢, after prolonged discussion, the Minister of Agriculture
set up thc New Zealand lMerd Testing Centrzl Executive to act
as a link betwcen the Group Herd Testing Federation and the

Department of Agriculture.

(t) The Central Executive end the FTederation

The Central HExecutive consisted initislly of

eight members:

The Director General of Agriculturec

Appointed
The Dircctor of the bairy Dhivision

by the
Chairmzn of the N. Z. Dalry BRoard

Government

Professor L. Riddet
Four Representatives of the Dominion Group Herd Testing

™ederation (one to be Chairman).

Later (1¢30), the President for the time being of the New
Zealand Breeds Federation (formed in 1926) Jjoined the
Executive. The first Chailriman of the Central fixecutive was

fir, Dynes ™ulton who had also been Chairmen of the B. 2.
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Co-operative Herd Testing Association and the Domihion Group
Herd Testing Federation since the inception of those organisat-
ions in 1923 and 1926 respectively. Mr. Fulton, who retained
these three offices until his retirement in 1933 was the
outstanding figure in the first decade of the Group Herd Testing
Movement.

One of the first acts of the Central Executive

" ... was to place the Government subsidy on a basis that would

give more assistance to the district Associations in dbuilding

up their finance while at the same time reducing the cost of
testing to the dairy farmers" (Cuming,1936). The Executive
had powers to lay down the policy for Group Herd Testing but
the Management Committee of the Federation was responsible for
its implementation. In 1929, on the recommendation of the

Federation, the Central Executive obtained finance to permit

the appointment of a Federation Supervisor of herd testing

whose duties included the following:

1. To submit a report on the various recording organisations
with suggestions for improvement of system, standardisation
of practice, and curtailment of costs.

2. To consider and assist the formation of new organisations.

3. To check the work of testing officers.

4., To deliver lectures and general propagandsa.

6. To assist the Association Own Sample System where that
system was preferred or where economically it was the most
suitable system.

The PFederation was responsible for the work and expenses of the

Supervisor, but all guestions of policy were submitted to the

central Executive (Herd Testing Central Executive,1929).

Mr. C.M Hume was appointed to the position

For some years after the formation of the
herd-testing Federation the herd recording movement made rapid

progress., The number of cows tested increased from 170,000

in 1926-26 to 284,000 in 1929-30 (see Appendix I). Al though

the finances of most of the Associations were rather insecure
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until the 1¢28-c¢ seuson, iLhe position iuproved with the

eadvent of the Central ixecutive. "Grants became availlable

for the full cost of now plunt for new Associations and for
entirely necv groupc within existing Assocliations. This gave

& reol 1impetus to the !ovemcnt, and in 13l the Group service
was avallable in every dairying district in the Dominion.
Twenty-elght Associations were operating and all of these

were affiliated with the Pederation.” (Ilume,19406). A meeting
was held snnually, &t which the Council of the Federation

(one delegate from each affiliuted /Association) elected the
President for the ensuing yoar, and the Management Committee

of six members. the Presildent, ex-officio, and the Management
Conmittee, were the governing body of tho Federation.
Membership in the Tederction was not compulsory but grants

from Government subsidies were paild only to menber Associations
end celf marking was entirely under wederation control. These
advantages were such thiat there were few breuk-aways, only one
of which was of any conseucnce. This occurred in July, 1932,
when a section of the Tarcnaxl Association formed the independent
Centrel Tarenaxi Association end applied for affiliation to

the Dominion Group Herd Testing Federation The new Association
was considered unnecessary ond affiliation was refused. The
breekawsay organisation vias thus cxcluded from Government
subsidy bencfits and from the Mederation's Cclf darking Scheme.
After one scason's operation the Céntral Taranakl Association
was disbanded cnd 1ts members rejoined the Taranakl Association
(Hume, 1933), The fact that such breakaways could occur
emphasised the need for more rigid control of the ovement 1if
it was to attain 1ts maximun effectiveness.

The Group HMovement had madc considerable progress
during; the years 1925-30 desplte the econnmic uncertainty of
that period It had received much support from returned
soldiers and new fermers in the years following world war I but
this support hed been gporadic to some extent because of the

financial Adifficulties in which many farmers found themselves
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in the esriy twenties. Mexyy of them hud bought farms et
high land values and were seriously aiffected by the abrupt
fe¢ll 1in prices 1in 185l, onc result being; that they could not
afford to test wt aii, or btestcd f'or one scason and then
withdrew. However the nwaber of cows recorded rose sharply
when economic conditions improved, when a subsidy was obtained
(1527), and when the propagenda for recording became more
ef’'fective. Not only did the nuwiber of cows under test
increace greutiy but pexr cow production improved despte the
rapid incressc in total cow population (See Fig.I). This
trend continued until the 192u-50 season when <0.4 per cent
of all cows in milk were recorded (il 2 Dairy Board,1960)
end many people predicted the atiwinment of a Dominion per
cow average of 500 1lbs. of butterfat with 40 per cent of all
cows undcy test within a few years. Zconomic depression
supervened, however, 0o the detriment of herd recording.

In 1930 the Federation Supervisor toured the
Dominion, visited ali Associationa, and reported to the
Tederztion on thelr progress. He addressed many farmers'
meetings, assisted in settling disputes concerning bounderies,
end gave advice to Associations wherc advice was needed. He
was able to regort a considerabie degree of uniformity of
methods 'brought about by the action of the Department of
Agriculture supplying the test sheets and by assistance and
advice so freely given to new Assocluations by the New Zealand
Co-operative (ilcrd Testing) Ascociation in the eerly deys of
the Movement and latterly by the Tederction" (Hwne,1930).
Neverthelesa there were nwierous differences in methods, usually
of a minor nature, between Associations, and the Supervisor
recommended thet the Wederation adopt a uniforn set of rules.
This was done at the 193C Annual :leeting of the Councll of the
Tederation. The ridec were designed as a guide to affiliated
Ansocilations, to be used in conjunction with local rules. In
addition the PFederation cleurly defined the conditions govern-

ing the Marked Calf Schcme and the issue of pProduction Cards.
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These latter could be issued by affiliated Assoclations for
"Group® tested cows which were positively identified by tattoo
or approved "owners marks”'(Hume,lgalb).

On the recommendation of the Supervisor the
requirements for marked calves were changed in 1930. Formerly,
to be eligible, a calf had to be the offspring of a registered
purebred bull and a tested dam of a certain standard. From
1st July, 1931, the purebred (certified) sire was required to
be the son of a tested dam of a certain standard (see p.149).
This was an important development for it had become increasingly
obvious that because a bull was registered he was not necessar-
ily a sire of high producing daughters. The nondescript herds
of mixed breeding, so common until the late twenties, had
largely'been "graded up" by the use of purebred dairy dulls,
and Hume (1929b) produced some evidence that the difference in
production between pedigree and grades had narrowed consider-
ably. Where formerly much propaganda was directed against the
*gecrub" bull, inferior pedigree bulls or “pedigree scrubs" were
now named as one of the greatest menaces to the industry
("N. 2. Dairy Exporter",1928). The certified bull scheme was

an attempt to identify bulls with at least some minimum of
butterfat backing.

It was an aim of the Central Executive to have
herd recording independent of Government subsidy as soon as
possible, but with the onset of the depression in 1930,
financial assistance was needed more than ever if the number
of cows recorded was to be maintained. The Federation wes
financed from the proceeds of a levy on affiliated Associations
of one half-penny per cow for all cows tested, returns from
the Marked Calf Scheme (one shilling per calf), and by a grant
from the Central Executive. The total amounts granted each
year to assist herd recording are shown in Table II.

The Central Executive used the Government subsidy for three
main purposes:

l. PFor grants up to fifty pounds per group to provide equipment
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TABLE II: Subsidies to the Grou;; and Association Own Semples
herd recordinz systoms durin: the seasons 1927-28
to 1934=35 inclugsive.

Group Herd Test Association

Ovn _Semples __
Season Amount of Subsidy pence per cow __ pence per Cow
1927-28 £10, 600 12 6
1928=-2¢ 10, 50C 13 5%
1929-30 8, 600 9 s
1230-31 8, CC0 4 2
19351-32 7,700 6 3
N ZDeliry
Board 6, 000 5) 2%
1032=332 5,000 Bl 2
1935=34 6, 000+ 2 1
1954=35 5, 000+ 1; nil

Adapted from . Z. Dairy Board, @937).
“ wpom Aerd Testing Centrzl Executive Minutes,(1933; 1934

for new Associations or new groups within existing
Associations.

2. Tor extra assistance to Assoclations warrenting speciel
consideration.

3. The remainder to be uszed to reduce the cost of testing to
fermers.

In addition, the expenses of the Wederation Supertrieor were

charged against the subsidy (llerd Testing Centrsl Executive,

1931).

At the beginning of the economic depression of
the carly thirtices, the Federation znd the Central Executive
realised that special efforts would be necessary to prevent
herd recording goilng into decline at a time when its expansion
could be most beneficial. The best methods farmers could use
to offset low dairy produce prices were to reduce their costs
of production and increase thelr outputs. It was thought
thet herd rccording, by ldentifying: low producers and serving
as a gulde to better farim manageient could be an important
factor in attalning these ends. Special steps were therefore
teken to induce more farmers to record. They included:

l. Reducing the cost of recording to the farmer. For this
purpose the Central Executive obtained in 1931-32 a speclal
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grant of £6,000 from the Dairy Board which subsidised
"Group" recording by 54 por cow and "Assoclation”
recording by 2;d per cow (see Table II).

2. Propagenda for recording was intensified. In the 1931~
32 and 1932-33 seasons thc WPederction Supervisor visited
every dairying district in the Dominion, meeting farmers
and addressing numerous mcetinga. Jlle stressed the need
for recording to allow culling of uneconomic cows, and
advocated the widesprcad use of fertillser end better
grazing management a5 the first essentials for reducing
costs of production and increasiny: output. Hume (1932)
claimed that "the meetings held during the last two
winters have been responsible for the movement holding
its position”.

3. Speclel attention was paid to farmers 1n finencial
difficulties, and efforts werc made to 1npress Government
and private lending institutions with the value of
recordinc, so that they would give speclal consideration
to recording clients and encoursge others to put their
herds under test. The currcent slogan was “you cannot
afford not to test".

Reference to Appendix I will show that the
organisers of the ijovenent were very successful in maintaining
the mumber of cows recordcd, In the 135-34 season, with
287,647 cows under test, a pesk was reached which was not
exceeded until the 1¢41--4Z seasorn. It has been said '"that
many dairy fermers turn to herd testing only when faced with
difficult times" (N.Z. Dairy Board,l1941), but considerable
credit must be given to those who were able to convince farmers
that they should record when thelr first inclination was to
reduce their costs by ceasing to record

There is, however, another aspect of the
effect of ‘the depression, nancly the great increase in dairy
cow nuithers which occurred at that time. Many existing

herds were expanded, and sheep ond cropping farmers changed
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to dairying or introduced dairy hcerds ac side-lines in an
eff'ort to supplement incomes (Haailton,1944). ‘The results
were twofold; first, the percentoage of cows under test fell
from 2C. 4 per cent in 1928-20 tn 14. 5 per cent in 193436,

tnd secondly. per cow production which had been increasing
steudily (sce Appendix I) became almost stationary due to the
conversion of inferior land to dairy-famaing, and to the
relexation of culiing standards. Heuailton (1944) traced the
reversal of these trends following the upward trend of prices
after 1934=55 when "the nwiber of cowis in wmiik showed a drop

of approximately 63,000 in four years and the nunber of
suppliers declined by approzimately S,000Ccees " In this period
of recovery the percontage of cows undcer test showed an increase
although no distinet increusc In pcr cow production was

evident.

(c) The Dalry Industry Comnlssion (1934)

The echievements of the Group Herd Testing
Movement in the twelve yecars of 1ts ezistence, to 1934, were
considerable, but its leaders reslised that the movement
still lacked the support it deserved. They felt that full
support would be withheld untll herd recording was made a
truly national movement. At that time there were four
systems of recording, Ccriificatc of Record (C.0.R ) end
Govornment Officlal Herd Test (0.i.'. ) administered by the
Dairy Divigslon, Group Herd test, controlled by the Federation,
and Assocliation 9wn Sample under the jurisdiction of the
Deiry Division ¢nd the Central RExecutive. The Central
Ezecutive wos representetive of all dalrylng interests, but
therc were definite limitctinns to its power, especlally
since 1t depended upon the Pederation for the implementation
of its nolicy. The Pederatlon itself was a purely voluptary
organisation «nd breskaweys from existing orgenisations and
the establishment of unnecesseary Associatlions could not be
prevented. There was also considerable difficulty in

adequately safeguarding the Cell larking Scheme, because the



Wederetion did not have & monopoly on this work. The
Federation dcecided, thereforce; 6o try to effect some improve-

ment.

Since 1%cy tho Ceontral kxecutlve, the Department
off Agriculture, und the Tederation had been working in close
co-operution, and it was hoped that ¢ method of combining
their tosting activities could be found. Arrangements were
thereforc made for the Chairman of the Pederation and the
Federation Supervisor to give evidence before the Royal
Comnlssion which had been appointed to investigate methods of
assioting the dairy industry. ‘'he meetiny took place in
June 1954, &nd the Tederation reprcosentatives laid great stress

upon the iumportance of having a united and effectively

controlled hord recording movement.
In the Report of the NDairy Industry Cormission
(1934) the value of herd testing wes swnmarised in these

words

Herd testing is recognised as one of the most progressive
movements for lncreasing the efficiency of dairy herds
and dalry farm menagement. It creates an intelligent
interest shared by the farmer, his family and employees
in esch animel in the herd; ralses butterfat production
per cow and per acre thereby reducing costs of production;
and provides & check at monthly intervzls on the
efficiency of miikers, cows, feeding, season, and farm
and herd maenagemecnt. It 1is the basls of constructive
cow seloction cnd herd replucement, and discloses to
finance institutions and nthecr lenders the comperative
efficlency of individuul production units on the dairy
farmn It is, therefore, a movemont which is worthy

of the greatest commicndation.

The Report outlined the limitations of the
existing organisationz and made &« series of recommendations
which were sumariscd us follows:

l. That there be set up « How Zealand Herd Testing Council
which would prescribe atandards and methods and which
would control all testing in New Zealand.

2. That all Herd-=Testing-Assoclations be registered with and
be affilliated to the llerd Testing Councibd.

3. That the Council cnnsist of eight members (similar in
composltion to the Central BExecutive).

4. That the Council receive an annual grant of not less
than £4,000 toward thc cost of adminigtration and
reseurch.

5. The prezent lcvy of ;d pcr cow be continued (This
referred to the lecvy pald by Associations to the
Tederstion for wdministration purposes).

Somc of thcse rocommendations were opposed,
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however, by the Dairy Breods Mederation Insofar as recording
was conceined, tlic organisation, forned 1n 1926, weas
interested 1in pedigrec cows only, ¢nd 1t asked that the C.O0.R.
end 0.i.'T. systeus reacin under the jurisdiction of the Dairy
bDivislon, althoush 1t supiorted absolute control of group herd-
tecting work Lty the Dominlion Oroup Ticrd vesting Pederation.

£ o result, no setion was taken by the Gonvernment despite

the fecet thet the number of cows under C.0.R. end O.H.T. in tle
1953=54 geason wea only 2,983 1n 248 herds es against 275,000
cows under Group Herd Test for 5,500 dalry farmers (Report of
Dalry Industry Corrvilssion, 1934). Over 10,000 pedigree

cows were under group Hord Test &t this time (1bid) but in
generel, the long-estzllished and mocst influential breeders
supported the C. 0. R, end 0,H.T. systems which did not insist
upon the "ell cow" rule, and which provided, in their opinion,
more reoliable records beccuse thoy were based on a three-
milking tost (see p.80). Hume (1934) was of the opinion

that the main reason for the Breeds %ederation's opposition

to uniflicd control was the fear that the Group Herd Test rule
insisting ursn the recording of 211 cows in the herd would be
gppilcd to breeders supoorting the C.0.R. system Hume (1bid)
comuented that in view of the soundness of that rule their
fears were no doubt justifiead.

The Dominion Group Herd Testing FFederation
endorsed the recommendations of the Commission but it was felt
that "if the esctive co-operation of the Breed Societies could
not be obtained thcre should be & forwerd movement &t least
to the extent of strengthening the Gentral kExecutive or the
Pederation” (Bell,1lLsH ). A regolution to this effect was
sent to the Central ixccutive in February, 1955. The Central
Executive endorscd the principles of ithe resolution, and on
2nd May, 1935 a deputation waited on the kxecutive Commission
of Agriculture. Thigs latter was established in 1934 with
far-reaching powers to co-ordincte the work of the Producer
Boards (Dairy, Meat, Poultry etc.)(N Z. Dalry Board, 1949).

The deputation stressed the need for:



l. A strengthencd controlling organlisation with statutory
powers.

%. Continued Tinuncial wusclotonce from the Government.

3. The need for rescurch into the dute obteined from testing.

The Executlve Comaission of Agriculture decided
that since unification of lerd Recording &s recosmended by the

Deiry Industry Coumission was notv wceceptable, a Herd Testing

council as proposed was not neecassury. The alternative of

strengthening the Wederatlon was dlscurded because it "would

almost surely perpetuzte the present organlsation" (N. Z.

Dairy Board, 1955 ,,. The Bxecutive Cowmnlssion, in June, 1935

therefore suggested that the Central iBxecutive go out of

existence &nd "Dairy Board have vested in 1t power of control
of Groujy Herd resting «nd the expcnditure of Government subsidy
and other funds'. This suggestion was supported by the

Department of Agriculture wnd the Grouy; Herd Testling Federation.

The Dairy Board agreed to this change on certain conditions,

the principel of which were:

1. That the Govermnent provide £i,000 per annuan for
adminlistration end supervision at least up to March
31st, 1941, when the juestion of finance would be reviewed
(1. e. & total of £15,000).

2. A sub-committce be set up representative of all bodies
interested in testing, whichk, whilst under the Board's
control, could supervise and adninister Group Herd Testing
in the Dominion.

After prolonged discussion with the Treasury,
the Dairy Board finally agreed to the following finanecial

srrangenent on October 16th, 19556:

Government Grants - 1Yd6-07 flnancial year £3,000
1e37-38 " g 3,000

1558=6v " ! 29500

1030-40 " " 2,000

1940-44 " ! 1,500

Total £1%,000

In eddition the Dairy Board would recelve approximetely £1,000
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from the residue of the 1lvd4-3L subsidy, epproximately £830
comprising the essets of the Federation, and an estimated
£500 per ennwa from Federation ievies, totalling £2,500 for
the five seasons 1v30=37 to 1u4i-41l inclusive. This gave
an estimmeted total of 2105,33C to ascist the Dalry Board to
finance herd recording until ‘farch 31st, 1941 (N. 2. Dairy
Board, 1937).

During the poriod of control by the Group Herd
Testing Tederation end the Central ixecutive, herd recording
had evolved to & stage wherc the testing farmer was no longer
directly subsidised. The deveiopment of the Group Movement
had, however, been greatliy helped by the Government assistance
provided in the period 142'7-36. In the gpplication of herd
recording to farm pructice, increasing emphasis had been
placed on the importance »f selecting registered sires with
butterfat backing, but in general, herd records were still
primerily used as a guide in culling, end few appreciated
the full role of herd recording in herd improvement through
breeding snd feeding. RBell (19359 stated that "the average
dairy farmer supporting herd testing is not vitally concerned
in the intcrpretation of his results for the betterment of
deiry ferm manasgement generally. ” Therc was apathy and
occesionally hostility (Dowminion G.H.T. Federation,1931) to
investigstional work. It was obvious that farmers would
heve to be educated to the broader ilmplications of herd
recording work before they would be prepsred to provide
finance for what many of themn consldered to be “record-
keeping of an unessential nsture" (1ibid). The change~over
to M. 2. Delry Board control was opportune, therefore, since
the Daliry Board had the necessary finance, authority and
influence %0 continue the work of productlon recording whilst

expending its activities in the investigstional field.

3. _The period of Deiry Bourd Control 1936-51

The "Herd Testing Regulations 1936" were
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goezetted on Tebruury <7th, ivdd, und uvhe . Z. Dulry Boerd
asswned c¢onurol of Groa. fcrd lesting from April 1lst of thet
year (N.Z. Daliry Board,lvoV). “he New Zealand Dairy Board
wes a statutory body which was nrlclnally set up by the
Government in 1900 to control the nwerzeting of deiry produce.
I% was then called the New Zcalwund Lulry-produce control

Board. The Rocrd passed through meny vicissitudes in the
next twelve years, being twice rcconstituted end finally, in
1uds, was relieved of its merketing funetion (N. Z. Dalry Board,
1v4%). It was recognised as vhe elected hewd of the dairy
industry and fomiacd & lieison between the industry and the
Governncit.

In 1vd6G the Dourd consizted of five members,
four elccted by the Industry cnd Hmc by the Government. It
was finsnced by a levy of one fiftleth of & penny per pound
on butter, sné one hundredth of & penny per pound on all
cheesc produced. Its funds werc used for the bhenefit of the
producers 2n such praojects as delry rescorch, advertislng
deiry produce, "¥iik for Schools" nd herd recording (N. 2.
Dalry Board, 1¢d7). The Bourd w.s therefore well situated to
administer herd recording, having an &ssured source of revenue,
the supnport of the industry, «nd close liuison with the
Government. The "Herd Testing Repulations 1936Y gave the
Boerd the neczosary stotutory power to control sdeguately
the Group lierd Testing fovement ond the merking of stock of

gny eprroved stonderd of nerit

() 1The Transition Period 1y36-3Y

The Dairy Roard took over the staff of the
Doiwinion Group Merd Yesting “ederction, set up a Herd Recording
Department; &nd made the “ederstion Supervisor, !ir. C. M. Hume,
Supervisor of Herd Recording. The Bonard was thus ensbled to
continue the general policy of the Pedercation.

A Herd RrRecording Council was set up by the

Deiry Board comprising:
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The Director General of Agriculture.

Two members of the N.Z. Dairy Board.

One nominee of the N.Z. Dalry Breeds Federation.

FTour nominees of the Dominion Group Herd Testing Federation
together with three co-opted membersg

Professor W. Riddet (Massey Agricultural College).

Dr. E. Marsden (Department of Scientific and Industrial
Research).

Mr. Ww. M. Singleton (Director, Dairy Division,).

The chief duties of thc Council were “to advise the Board on

all matters relating to herd recording in New Zealend in the

exercise of functions definecd by the Board" and "to free the

Board from the routine work ...involved in the control of the

Group Herd Recording Movement" (N. 2. Dairy Board,1937).

At a preliminory meeting, held on 27th November,

1935, the Council elected &3 Chairman ir. G.H. Bell, a

foundation member of the Central kxecutive, its Chalrman

since September, 1935, and President of the Dominion Group

Herd Testing "ederaction since 1u388. Policy in relation to

herd recording was formulated end us a result the Dairy

Board decided that the Federution should continue to function,

as it provided "the necessary machinery for holding the annual

herd-testing conference, for the collection of levies and for
the electinn of nominecs to the Herd Rocording Counecil”

(Merd Recording Council, 1935). Herd improvement was to be

effected:

"l. ...by systematic znd efficient recording of production,
by the marking end registering of selected calves, by
the elimination of unpayable cows, by the eradication
of scrub bulls, by the encouragement of the use of
pedigree bulls bred on thc best productive record and by
any other means deemed necessary or expedient” (MN. Z.
Dairy Board,1937).

2. By standaerdisation, extension and irprovement of herd

recording.
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3. By meking avallable informition which could be derived
from herd-testing date (ibid).

Policy included provision for the annual licensing of Herd
Testing Assoclations @s from lst .July, 1935, which immediately
precluded the formation or operation of a recording organisation
considered unnecessary by the Dalry Board

The first official meeting of the Herd Recording
Council wec- held on 7th iMay, 1930, In the first year twenty-
seven licenses were 1issued, ceventeen in the North Island and
ten in the South Island, &nd for that season (1936-37) the
Federetion's rules governing herd-testing, celf marking and
production cards were accepted by the Dairy Boerd as the rules
to govern the operation of Assoclutions. Certified Bull
Certificates end Heifer Ccalf Reglistration Certificates were
to be in the name of, and issued by the New Zealend Daliry
Boeard.

The Herd Recording Council also recommended
and the Dairy Board approved, the appointment of a Technical
Officer whose chief duty was to carry out investigations on
date collected through herd recording. Mr. AcH. Vard, who
as Secretary of the New Zealand Co-operative Herd Testing
Association (Hamilton) had laid the foundation for & Sire
Survey Scheme (IN. 2. Dairy Board,1937) weas appointed. Under
the Dairy Board he was able to continue this work, and in
June, 1937, the Herd Recording Council approved the draft of
g comprehensive Sire Survey ichenc. This development 1is
discussed elsewhere (sce Chapter X). Briefly, however, for
sorie years evidence had been accuimulating which showed that
a large proportion of the sires in use in the industry were
lowering production in the hcrds they headed. Once the
importance of the sire was recognized, the demand for some
method of testing bulls was a loglcel, though rather delayed
development. The institution of & Sire Survey Scheme was
due more to the foresight of the fovement's leaders than the

demands of the commercial fearmers.
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Over the yeurs a considerable volume of data
had sccumulated as a rcsult of herd recording, but very

little cnalytical work had been done. Apart from actual

production dats there was little statistical information

which could be of use to the industry. For exemple, noO
relieble information was cvailable on the merits of bull
breeding herds, thec ccuses of herd wastage, or the managerial
practices associated with high production. There was thus
wide scope for the Technical Officer's work znd in the ensulng

Years numnerous curveys were conducted in en attempt to obtain

information on various aspects of dairy production,

After the Duliry Board assumed control of herd
recording, there was rencwcd pressure for the extension of

the work. It was felt that as the elected hecad of the industry

the Deiry Board wes in e strong position to promote herd

recording, and various interested organisations vigorously
advocated drastic reformis, particularly within the pedigree
industry. A resolution cume from the Dominion Group Herd

Testing Pederztion's 1u36 Council, that testing be placed on

a more nutional besis, and the Parmers' Union approved a

similer resolution (Hume,lQ&GaQ. In September, 1936, a

conference wes held of representatives of the Dailry Board,

the Herd Recording Council, the ixecutive Commlssion of

Agriculture and the Marmers' Union Acting on the conclusions

recched, the Herd Recordini: Council sent a nunber of resolut-

ions to the Dairy BRourd for subiission to the Board's Dominion

Conference ond the Dairy Preeds Wederction. These included:

1. Prevention, from lst July, 1v38, of the transfer of bulls
ineligitle to sire merked calves (see p. 149).

2. Prevention, from lst July,l1l933, of thc sele of registered
helfer czlves and yeazrlings other than the progeny of
Certified Bulls.

3. Publication of production records of &ll pedigree cows
under test, thc penzlty for exemption being cencellation

of registration of the animnmel.
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4. Dalry Board to have control of all forms of recording,
excepting G. 0. R. testing as carried out by the Dalry
Division.

5. Dalry Board to provide, through its annual levy one third
of the total cost of herd recording (Herd Recording
Council, 1936¢).

Wwhen these resolutions were submitted to the
Dairy Breeds Tederation the need for a scheme to provide
superior replacement stock was stressed. Since 1926 the
Group Herd Testing HMovement had vigorously supported the use
of registered purebred sireg, and more recently had placed
emphasis on the need of such sires having butterfat backing.
It was therefore essential that the purebreds be superior to
the grades 1f ilmprovement in commerclal stock was to continue.
A 1limited amount of evidence was presented suggesting an
unsatisfactory level of production in the purebred as compared
with the grade stock. It was also stated that the Herd
Recording Council was prepared to evolve an improved Group
Herd Test method for purebred stock. Statistics showed that
whereas 12,864 pedigree cows 1in 1,083 herds were Group
Herd=-tested in 1935-36, less than 3,000 cows owned by 230
breeders were recorded under the Government O.H.T. &and C. Os Re
systems (Hume, 1936b).

The Dalry Breeds Wederation considered the
proposels at their meeting on 12th November, 1936, and in
general pronounced the scheme impracticable. The merits of
the comparisons between pedigree and grade stock have been
discussed in detail (see p.166) but in the absence of conclusive
evidence that registered stock were not superior to grade
stock 1t was not possible to obtain the approval of the
Breeds Federation for such drastic measures as were suggested.
Whilst numerous breeders supported "Group" recording methods
and Dalry Board policy, many of the most influentisl members
of the Breed Societies held tenaciously to the Government

systems which were better authenticated (see p.80) and did
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not insist on the "&ll-cow” rulc. The firm belief of these
breeders in the innate superiority of registered purebred
cattle was not easlly sheken and consequently they falled to
see the need for the suggested changes. They obJected
particularly to the clauses restricting the sale or transfer
of stock without butterfat backing, on the grounds that
recording facilities were not avallable to all owners of
pedigree herds. However the meeting agreed, in principle,
that the recording of registered purebreds should be compulsory,
but it was almost a unanimous decision that all recording
should be free (Hume,1936c). The Herd Recording Council,
on the other hand, held firmly to the principle that "in any
system of assistance to the herd recording movement at least
50 per coent of the cost of testing should be a direct charge
on the testing members" (Herd Recording Council,1937a).

Desplite the fact that the Herd Recording Council
was representative of all branches of the industry, including
the breeders, the Council and the Breeds Federation were at
variance on many points. Their differences were so funde-
mentel that Hume (193Gc) concluded that "the task of bullding
2 scheme of permanent value which would prove acceptable to
all the Breed Socleties is well-nigh insuperable®. A
stalemate had been reached, &nd Hume (1937a) recommended that
it could best be broken by obtaining irrefutable evidence of
the need for: (a) universel recording, and (b) an improvement
in the standard of herd sires. "The industry would then
demand that something be done. "

Thoe reguired move came from the industry in
March 1937, when the Dealry Roard's Ward Conference in
Gisborne carried a resolution "that the Board give considerat-
ion to the establishment of herd testing as a national service,
i1f necessary with financlal assistance from the industry as
a whole, snd that this metter be discussed at the Dominion
Conference". The Dominion Conference, in February;lgse,

supported this remit and instructed the Board to investigate
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the position. The problem was in turn referred to the

Herd Recording Council. In September, 1938, the Council
appointed a sub-committee to examine the entire situation
con&erning national testing, and to present a report to the
next meeting. This sub-committee brought forward the Herd
Improvement Plan which was unanimously approved by the Counecil

in Pebruary, 1939.

The Plan was summarised as follows:

(a) The New Zealand Dairy Board to institute a Dairy
Board Herd Improvement Plan.

(b) The Government to assist financially in co-operation
with the Dairy Board in giving effect to this
Plan.

(¢) The Dairy Board to approach the Breed Societies in
order to secure their co-operation in the Plan to

provide an improvement in the standard of herd
sires.

(d) The Minister of Marketing to be approached with the
request that increased efficiency should not be
completely offset by increase in the per cow index
on which the Guaranteed Price is based (N. 2. Dairy
Board, 1939).

After the Minister of Marketing had agreed to the last-
mentioned clause the Dominion Conference in April, 1939,
?pproved the Plan and the herd recording movement entered a
phase of intensified activity. It will be noticed that the
term "national herd testing" was replaced by "Herd Improvement
Plan" to emphasise the broader implications of the scheme.
The Dominion Conference recommended that the Dairy Board
increase its levy by one-hundredth of a penny on butter and
one two-hundredth of a penny on cheese to meet its share of
the cost of the Plan. In the first two seasons (1939-40 and
1940-41 the Government and the Dairy Board each provided
£15,000 per annum (N. 2. Dairy Board,1939). Detalls of the
subsequent financing of the Plan are shown in Appendix YII.
In the preamble, which outlined the need for
such a far-reaching plan, stress was laid on several salient

points including:

1. The inefficiency of the primary production side of the
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deiry industry as coupared with the manufacturing and
merketing sections.

2. The neced to increesec the net financial return to the
everage deliry farmer.

3. The avcrage production per cow had bcen practically
stationery for the past six seasons.

4. The average production of pedigrec cows under Group Herd
Test was no higher than that of grade animals tested under
similar conditions (i 2. Dairy Board,l9dy).

The Plan provided for "reorganisation of the
* existing Herd-lesting Associations to secure higher efficliency
at least in the clerical cnd calculating work". There was
consideruble variation in the standard of work done by the
twenty-eight Agssociations in existence. They varied greatly
in size, and costs werc sometimes kept low to the detriment
of accuracy in the calculating work In some Associations
the clerical and cclculating work was done on a contract basis
end in others, Secrotarics were employed on a parte-time basis.
Cconseguently Assoclation Secretorics differed greatly in
thelr knowledge of, and interest in, herd rccording. In
addition, the policy of Munagoment Coitaittees veried consider-
ably, and somc could sco littlc merit in statistieal and
investigational work. They held that the sole function of
thelr organisation was to record production.

The merits of decentrelisation, however, should
not be overlooked. The herd recording movement was the
product of co-operative enterprise depending for its success
on the abllity of o nuclcus of enthusiasts and the support of
e large nwnber of testing membeirs, Farmers in cach district
were anxious to have thelr own rcecording organisation and
members of the Management Comulttees of the numerous
Associations felt a definite responsibility to the herd
recordin;; movement. The enthusiasm of many farmers was
given an outlet @nd much valuable honorcary work was done.

This was a notable feature of herd recording in New Zealand,
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for 1n many enterprices of this nature there is a tendency
to depend entirely on Govermncut lceadership and control,
end the individual scnsc of responsibillty amongst farmers
lecks the opportunity for cxpression

lHowever, with a policy of greater centralisation
decided upon, the first stey was to amalgamate the twenty-
celght cxisting orgecnications into six ilerd Iaprovement
Agsoclations. ileetings were celled at central places and
the Menagenent Comanittoc of cuch Assoclation was invited.
Necislons on amelgamation could therefore be made then and

there by each Assoclation. yiithin two or thres weeks meetings

had been held throuchout the nNominin, and with one exception
the Hoklanga Agsoclation (Herd Recording Councll,1939c) -
all Assonciations had acceopted the Herd Irmprovement Plan.
Herd Improvement Assoclatione were foriied for Northland,
Auckland, Bay of Plenty-Tast Coast, wellington-Hawkes Bay,
Taranaki end the South Island. iiach Assoclation elected
one representative to thc Herd Recording Council (Humne,1946).
Efforts to securec the co-operation of the
Breed Societlies were, however, more protracted and less
successful. It was an important part of the Plan that the
standard of herd sires be ruised and the transfer of bulls
without satisfactory butterfct backing be prevented.
Endeavours were madc to induce the Brecd Societies to refuse
registration of transfers of bulls without the reguired
butterfzat backing. Hoviever, some Socleties refused to accept
Group herd-tecst figurcs for this purpose, contending that a
record based only on samplinsss from two consecutive milkings
each month was not sufficiently relieble. They placed great
value on the better suthenticeted C. 0. R &and O.H. 1. systems
(see p.80)and on the Governmont certificate which went with
them. They therefore wented the Government systems extended,
and insisted on C. 0. R. &nd O.H ¥, records for purposesof
registration of transfer. The Herd Recording Council (1939c)

pointed out that thesc gsystcms were heavily subsidised by the
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aovernment, and in thiz re:pect the breceders were recelving
peeferentlal treatment. Less then 3,000 cows were under
covernaent test whilst over 12,000 rcgistered purebreds were
Group herd-tested at that time. .ith such a large mejority
of breederz dependent on "Group" rocords the Council could not
egree to any syestem which wowl@ prejudice such breeders in the
raising and trensfer of their bulls. @3r the Council to
support the Breed Socioties' proposals would have shown lack
of confidence in thelr own systein of recording and would have
forced breeders recording by the Group systen to place their
purebred cows under Governient tcest, in order to have their
bulls eliglblec for transfer. Wtost imeabers of the Council
belicved thaet 1t was o sounder principle to have sll pedigree
cows recorded by a practicable though relatively imperfect
system than to compel breeders to record under a better
authenticated system which possibly could not be operated on

a large scale on account of the high costs involved The
Breceds Federation plan was therefore rejected by the Herd
Recording Councll (193%Yc).

The Council then set up a sub-comnittee to
evolve a system of recording which would meet the wishes of
the breeders. This sub-commnittee Dproposed & "speclal pedigree
group test for pedigree herds", which involved monthly
semplings from two consecutive miikings, but incorporated as
meny as possible of the checiks available with a three-milking
period, wlthout necessitating the testing officer's presence
for more than two milkings each month. The cost was to be
the same as for ordinary "Group" teating (Herd Recording
councid, 19394).

Por the Breeds Pederztion, Dermer (193yY) raised
strong objection to the proposed system on the grounds that:

1l. It did not cover & three-milking period.
2. It would tend to dc away with the C. . R. end O0.H.T. systems,
3. No control would bc exerclsed by the BPreed Socleties.

4, It would be compulsory to test all cows in the herd.



A series of discussionc between sub-comuittees of the Herd
Recording Council and the Jcrscy Society then took place, and
finally in June, 1940, & cetlsfoctory cgreement was reeched.
Its basis was thel no btull would ke transferred unless it
gualified either us a "Stud" bull or o "Breed" bull. The
qualifications for a "Stud" bull were s follows:
(¢) 7The sire a "Stud" bull und thc daa tested under C.O.R.

or O.iH.T. and reeching a defined minimum production gr

entered in the Dairy Board Lifetime Merit Reglster; or
(b) The sirc¢ to to an officlal survey sirc whose ell-daughter

average reuched & minimwia standard.
To guellfy ac & "Breed” bull, the bull's dem nust have produced
under C. O. R, O.H. %Y. or "gpecial pedigree group-test'" in
accordance with Cketified Bull Certificatc Utondards (Herd
Recording Council, 1940c). This involved recognition by the
Breed Societies of the Dulry Boerd's Lifetime Merit Register
(see p.157) and sire survey scheme.

However, these proposals were nover implemented.
At their annual Meeting in 1941 the Jersey breeders approved
the principle of "restricting the transfer of pcdigreebulls
to those which ure eligible to sire marked cuslves" (Herd
Recordlng Council, 1941t ) but 1t was never onforced. The
Socliety refused to eccept Group Herd Tect records tnd they
cleimed thuet since it wes not practicable to provide an
authenticated recording scrvice for cvery breeder in the
country they could not restrict transfer of bulls (Herd
Recording Council,1l¢4lc). The Priesien breeders, on the
other hand, adopted thc proposals, and in the 1941-42 season
many of the ropgistered Prilesian cows previously "Group" tested
were placed under the "speciul pedigrec group test'. The
Shorthorn and Ayrshire Associations however, refused to restrict
the transfer of registered. bulls.
The Herd Improvement Plan also stressed the

necd for a rigorous propagende campaign "for the dissemination

of informetion among dalry fumiers on present methods of
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scientific breeding and herd management. " Provision was
made for the appointment of six Consulting Officers, who,
though on the staff of the Dairy Board, were attached to the
8ix Herd Improvement Associations. The services of these
officers were to be available to all dairy farmers, whether
they recorded their herds or not. As the name implies, the
main duty of these officers was to consult with the successful
dairy farmers in their district and pass on details of
superior farming methods to other farmers. In addition,
they played an increasingly important paft in collecting data
for the Herd Recording Council's investigational work. They
acquired an intimate knowledge of their districts and were in
a position to locate farms from which accurate information
could be obtained.
¢ Under the Herd Recording Plan, therefore, efforts

were made to obtain more information from the farmer, and in
return to bring the resources of scientific knowledge to bear
on his problems. Hume (1938) stated that the most reliable
data came from continuously recorded herds and suggested that
the industry should give finencial assistance in return for
such data, The Herd Recording Council recognized the
soundness of this principle and in June, 1939, introduced a
8liding scale of discounts on fees for continuously tested
herds, ranging from 10 per cent on fees for the third and
fourth successive season, to 80 per cent for the sixth and
subseyuent consecutive seasons (Herd Recording Council,1939c).

In 1939 the Herd Recording Council set up a
Technical Committee consisting of Professor W. Riddet (Chair-
man), Mr. C.M. Hume and Mr. A.H. Ward, representing the N. Z.
Dairy Board; Dr. J.F. Filmer, Dr. C.i4.S. Hopkirk, and
Mr. W.M Singleton, representing the Government; with
Dr. J.T. Campbell and Messrs. R.A. Candy (Chairmsn of Herd
Recording Council), and W.N. Paton (Department of Agriculture)
as co-opted members (N.Z. Dairy Board, 1940). The main duties

of this committee were to ¥Ydetermine the data to be collected,
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form oi collc¢ction and mevhods of anulysis" end to "investigate
end advise contracoing partics regarding the basis on which

the pffecctive Average Production oi cows in wmdlk may be most
accurateiy computed" (Herd Recording Council, 193%b). The
committee was responsible for pirenning tho Herd Recording
Council'c investigationzl projects, and the success of this
work has been due in no smali mecsure to the fund of technical
knowledge available to the council through 1its technicel
comnittecs.

Following on bthe caoption of the lerd Improve-
ment lan and the consolidetion of ilie Group Movement it wes
decided that the Dominion Group Herd Testing FPederation was
no longer nccessary, ana accordingly tho Pedereation wound up
its affuirs in Juao, 180y, In the thiricen years of 1ts
existence it head fostered tlie gpreed of the Group Movement
throughout tlie Domdnion, and, just es the Association Own
Semple Test prepared the wayy for the more complete Group herd
test systen, so the Federation wmade possiblc the Herd Improve-
ment Pian (.. 2. Dalry Boerd, iCsS).

with the zdoption of the Herd Improvement Plan,
herd recording emeired « ncw ;pilaGa. svery effort was made
W incircace the nwaber of cows rocosded, whillie at the same
tie investigational and educationsl work were to recelve
groeater emphusis than before. “he lgaders of the herd
recording wovement were convinesd thet future improvement
could best be achleved by the identification and widespread
use of superior sires. Coubined with e ascheme to achieve
this obJeetire there waes to be an attempt to reduce disease
2ogses and nerd wastuge In peneral, ond an intensification
of efiosts to improve chc ctunderd of duelry-fsrm management.
The Plan had no sooner been launched, however, than World
wer II commenced and herd recording activities were consider-
ably curtailed. Shortuge ol manpowcr ond muterials often
threutened Lo cause o complete breckdo.n of testing services

(Huwae, 19406 ). A women's herd testing reserve was formed and



tralned, and helped grectly Lo overcome the shortage of
recording offizers Tevertheleas there was & marked decrease
in the numbor of cows recorded in the 1942-43 season (see
Aypendix I) ond, partly because of this, some swrvey work

had tn ke chendonesd.

(c) An Industry Stocktaking - the 1943 Report;

In February 194s, the Herd Recording Council
eppointed a sub-committee "...to meke a criticel review of
the sire survey work carried out to date and to prepare a plan
to put into effect in the deiry industry the steps necessary
to attain the goal indicated as appropriate fromn sire surveys
eess" (N. Z. Dairy Board,lvss). "nis offered an opportunity
for a complete review of dairy cow production trends asince
the establishment of herd recording on ua large scale. A
comprehensive report was prepared, ian which werc ansiysed the
factors responsiblc for past ilmpirovemens, «nd the steps
necessary for future progre:ss. The fuctors responsible for
past lmprovement are swmaurised in Yablce III.

TABLE III: Sumnary of factors involved in improvement of
per cow producvion from 1920 to 1943.

Estimated %
lbs. increasoe  of t

selection of daugliters of highest

produclin- dams 2 be 3
Llimination of low producarss [ 13.1
Chanre in breed composlition

including grading up thiougn

nse of pedigree slres 16 26, 2
Immproverient du¢ to determined fauctors 20 42.6
Improvement in plane of nutrition

of stoci: including increases in

length of lactation cénd undefined

facuors a5 b7. 4
Totel Increase 1920 - 43 61 1bs. 100. O

- After IN.I. Dairy Board,l1943)
Since it had been tucltly cssuwned by many

people that increases in pexr cow production had been largely
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due tn en 1umrovement Iin the menetic nmerit of the national
herd, the conclusinns of the sub-comiittes were of great
irpovtenee (N 0. Dalry Poard,l1943). They were as follows:

"he rote of 1Irprovement in per cow production
has gradually diminished ovor the past twenty years and 1is
at presant practlenlly stutionany

The observed irmprovement in per cow production
1n Tew Zeealond sdnce 192C han been malinly due to improved
feeding due to topdressing, bettor pusture management,
conservation of 29ditional winter feed and the like, with
its associsted increase in length of lactation and to the
rapid change in the breed composition of herds, rather
than go selection and elimination of low producers.

The improvement possiblc on the basis of
sclcction of replacements from the higher producing dams
is very slow due to:

(1) Regression ofduchters towsrd the mean - on the
average only 1w of the dam's advantege (over the

, herd averago) i vassed on to the progeny.

(11) Heavy culling for discasc necessitates saving
grproximsetelys omne-third of replucements from cows
below the herd averugce.

(1i1)Renid expensinn in herd-nunbers by approximstely
1,000,000 cows sincec luc<U has further iimited the
senpae evalluble for selectlon

(1v) Not more than $0,, of cows huvo ever been tested and
therefnreo two-thirds of farmers do not know which
ere thelr highest producing cows.

The farmer hec therefore heen reliant upon the herd sire

es the chlef means of ensuring that herd replacements

will ke of superior producing abliity to the culls they

replace.

The 1078 sire surveys conducted to date indicate
that only one in threc of the bulis surveyed has ligproved
production in the herd in which he has been used,; and the
net result is that these bulls have been completely unable
to improve production.

¥e tellcve thet the present position hes arisen
because the grade herds in which these bulls have been
used now approximate the same level of production as the
pedigree stock from which tho herd sires are drawn.

The 31fficulties confronting the pedigree
breedcers in attempting to raise production huave been
~im)ler to those of the grade herd, but complicated by the
pedigrcee brecders' duwl alleglance to type and ancestry
as well as perfornience, and his reluctaence to cull
rigorously on a basis of peri’ormanca.

The gacts disclose o very disquiging position
in the industry, and one which cun be viewed with
complacency by nelther the Industry nor the Breed
Socieiies concerned.

In essessing the luwortance of herd recording
in the production incresse under discussion, 1t should not be
overlooked, however, that recording hed been concerned in
more than merely indicuting which cows o culli and from which
cows to breed. It hed played an importsnt part in indicating
the superiority of the specialist deiry breeds over duel

purpose types, and the advisablliity of using registered
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purebrel delry sires in plice of "serub® bulis. In addition,
recordin, ied beon ¢ lnportunt fuctor in inducing faraers to
luprove their fami and shed uwenogencnt practices and the
plang of nutrition of thele hicrds.

The cubecooplitiee, in thelr resort, made a
nuaber oL recomacndations. with the okjeet of repldly
inecreasing the averase production of pedigree stock the Breed
Socletics wore urged:

1. T» foster the une of "proven" sires in pedigree herds.
2. To cnforco soelecectlve reocistration on the basls of

perforrmnee,

gﬂ

T0 obtain univeesal rdacording in pedigree herds, allowing
the owncr to execlude any cow from the annuel herd average
only on czsneellatlion of 1ts registration

For improvement in grade herds the report recommended:

J. The surveyling of as large a proportisn as possible of herd
sires while the sires werc still 1living, and the widespread
use by artificial insemlnstion of the best proven sires in
grade, ond particularly redigree herds.

2. Continuous recording of a2 high proportion of herds with
individual identificetion of heifer czlves to facilitate
sire survey.

3. The publication of all official sire surveys irrespective
of the results.

It was considered that education and publicity were fundemental

to the success of the scheme and specific recommendations were

made for the provision of bulletins, filins, lectures and

demonstrations to fulfil this need (il & Dairy Board,1943).

(d) r'the Parind Since 1943

one imnediate result of the Herd Recording
Council's 1943 Report was the greacter attention focussed on
artificiesl insemination os & factor in herd improvement.
work had slrecdy been cormenced ot HMassey Agricultural College
ond Ruskura Animal Research Stetion Problems of technique,
et least in the local application of artificial insemination,

were solved falrly guickly but progress was retarded by the



grect Alfficuldty cxpeilenced in okilaindas yroven sires of the
regulired suiandard, viz, slres with aun all-daughter average
exceedin: 4CC pounds of btutterfot (i 0. Deiry Board,1943).
Consesuently the work rencined on an cxperlmentcl basis until
the 1680C-51 =ecgson when four cownercial proups were operated
by the Aucklend ond Terensikl Ford Inprovement Ascociations in
co-operation with Ruckura Recoerch Statlon (1. 7. Delry Board,
1950).

In response tn the recomendations concerning
the Rreed Soclietien, remransentctilves of the Delry Breeds
Pederotion and the Nereriment of Agriculture met in Octobder,
1944, It was decided to introduce » rules, in 1946, making it
compulsory to record all cows in herdsc where some COWS were
recorded by C.N.R. or 0O.H.T. methods ("NH.Z. Dailry Exporter",
1944). In addition, resolutions were carried indicating
support for sire survey work and the building up of lifetime
production registers for cows under C.Q.R. and O.H.T. owing

to administrstive difficulties the recording of all cows in

herds under dovernment test wag never enforced. No separate
sire survey occhemc wans introduced, and although recently the
Dediry Boord's flerd lecording Dopuriment have been surveying
sircc on the basic of L H. v, nd 00 04 results, this could
b2 done only for bulls used in herds where oll cows were
recorded. It can ncarcely he said thot the Breed Socleties
have gilven & strong lesd to their members by advocating
continuous herd recordins as a basls for cire survey. For
neny yecrs they orposed the principle that all cows in the

is

herd should be recorded vnd it/unfortunate that when they
finelly accepted the "sll cow' rule the Department of
Agricuititure wan unable to provide the necessury service to
record ail che cows offcred

During the period under review two aedministrat-
ive changes of importance occurred Mirstly, in 19495,
Mr. C. Hume retired from the pnsition of Herd Recording
Supervisor and !Ir. AL Lard was appointed Director of Herd
Improvement. dr, Nwae was onge of the founders of Group Herd

Testing in New Zealand and, under various titles and
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administrations was the chief executive of the Movement from
1923 to 1945. There is no doubt thot his energy, enthusiasm
and ability were major factors in the successful development of
herd recording, Secondly, in 1947, the Technical Committee,
the Herd Recording Council's technical advisory body, was
replaced by a Standing Advisory Committee having a similar
function. Co=-opted members of the Herd Recording Council

who previously had served on both the Council and the Technical
Commnittee, now served only on the Standing Advisory Committee.
Members with speclialist technical knowledge were thus relieved
of the comparatively routine work of the Council, though their
services were still avallable to the Council.

Reference has already been made (see p.46 ) to
the disrupting effect of wartime conditions on herd recording
services resulting in a repid decline in the number of cows
recorded to 216,00C in the 1942-43 season. Since 1943,
however, there has been an increase in the number of cows
recorded each year, particulsrly in the post-war period. This

is shown in Table IV (sec also Appendix I).

TABLE IV: Herd-recording statistics 1941-50.

Season No. of Cows Recorded As% of all cows in
milk
1941-42 308, 715 17. 4
1942-43 216,076 12. 6
1943-44 223,652 13.6
1944-45 2568, 808 156. 4
1945-46 284, 459 17.1
1946-47 318,662 19.2
1947-48 342, 336 20. 0
1948-49 366, 440 20. 8
1949=50 424,004 238. 3

(Extracted from N. Zz. Dairy Board,1950)
In the years immediately following world war II
many ex-servicemen cormenced dairy-farmiing, and, in genersd,
they wanted their herds recorded. They were helped by the
Herd Recording Council's discounts to Returned Servicemen of

50 per cent of the fees in the first year and 40 per cent in
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the second year of recording (see p.gg). 1In the 1947-48
season, 1126 members, or more than one=fifth of all recording
farmers recelved the discount (N. 7. Dairy Board,1948). This
dia not, by eny meens, account for all the increase in the
number of cows recorded, for there was u general demand for
more recordin; and, due to shortage of labour and material,
Associations were compelled to refuse many applications for
their services. This wac in distinct contrast to the period
before the Wwar when it had been necessary to canvass for
membership. Candy (194Y) stuted that since it was necessary
to apply, and often to walt some time for admission, the
service was more keenly apprecicted and members tended to make
more intelligent use of the recorded information. In addition,
the costs of recording have risen steeply, and although the
cost in terms of pounds of butterfat has varied very little
through the years, the rise in absolute cost would be a
deterrent to fermers who did not make good use of recording
services. It 18 interesting to note (see Appendix VI) that
recording costs to the farmer have kept closely parallel to
butterfat payouts and that in terms of pounds of butterfat,
recording is no more expensive at present (1951) than it was
durin;: the d epression years of 1lu30=34.

The 1U48-4¢ seagon marked the tenth year of
the Herd Improvemcnt rlen &nd whilst abnormazlities due to
the ¥Wer, and variations duc to season, made it impracticable
to make comporisons within the ten-year period, Ward (1949)
showed thet average yearly production pcr cow for all cows in
milk for the decade ending with the 1948-49 season was between
thirteen and fourteen pounds of butterfat higher than for the
previous decade.  Candy (194Y) cleimed that in view € the
great difficulties due to labour shortage and fertiliser
rationing experienced during the War period it was unlikely
that this increase wac due to better feeding, and attributed
most of the improvement to breeding. It is impossible to
apportion the causes accurcitely but 1t is probable that a

considerable proportion of the improvement was due to
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environmental fectors. A comparison of recorded cows in

milk one hundred days or more shows that in the same period

the improvement was only nine pounds (. Z. Dairy Board,1960).
Turther, the increase in production was greater in unrecorded
herds where accurate dam selection and culling could not have
been practiced. Improvement in thesc herds rmust heve resulted
from the chance selectisn of a good bull, the purchase of a
proven bull, or a rise in the stendard of herd nutrition and
menagement. Until high gquelity herd sires are available in
large numbers it is unlikely thet there will be any considerable
raising of the genetic production level in these herds, and

it is probable, therefore, that most of the geins of the past
decade were due to improved environment.

'The campaipgn for herd improvement through
brecding is still geining momentum £¢nd as more herds are
recorded, &nd more bulls surveyed, galns from this source
will become more important. Nevertheless, in most of the
Dominion's herds at present, the lcvel of production is such
that the most rapid and economical gains cuen still be made

by the adoption of improved herd management methods.



CHAPTZR IV

THE RECORDING OF PEDIGREE CATTLE

l. Introduction of Pecdigrec Recording

In countries where there is a clear distinction
between registered and unregistered dairy stock, separate
recording schemes for the registered animals have usually
been adopted. The United States of America, the Netherlands,
Australls and New Zealand are typlcel examples. In the two
former countries the introduction of schemes for the recording
of pedigree cows was due to thc breed societies, whereas in the
letter two it was primsrily the work of Government officers
(Dairy Cow Testing,19356).

The recording of pedigree cows first became
important in the United States where, in 1884, the "churn test”
(see p.2) wac zdopted by thc Americean Jersey Cattle Club as
& standard for the Jersey breed. It was also used to some
extent by other deiry breeds (Ahthony,1942). Anthony (1biad)
has stated that the test was essentially of short duration
usually lasting a day, two deys, or a week. High, and
frejuently fraudulent records of individual cows were used
for publicity by breeders and Brecd Societies. The introduct-
ion of the Babcock Test in 189C provided &« more accurate
ineasure of fat content, but at first it wos employed only to
determine fat content of samples collccted in tests of short
duration, In 1894, the Babcock determination was adopted
by the Holsteln Priesian Associction for an official seven-day
test and, luter, for o thirty-day tegt. 3uch short-term
records were then considered an accurcte mecsure of producing
ability.

Unfortunately, the craze for record-breaking
in meny spheres of humnan cctivity extended to production
records, and no expensc was gpared in attempting to obtain

phenomenal scven-day cnd thirty-day yields. The publicity
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given to recording by the Breed 3ocleties hastened 1ts more
wildespread adoption, bui the cra of short-term individual
records for breed and herd publicity lasted weli into the
present century, In the United States it was not until 1926
that & rotlonal herd test based on lectotion yields was

introduced for pedigrec cowc (Anthony, 194%2).

Origins in New Zealand.

Althou¢h the first purebred dairy cattle were
lended in New Zezland in 1848 (Philipott,1937) it was not until
the advent of refrigeration and the establishment of an export
trade in butter during the 18380's that an impetus was given to
speciclised dairy farming (ibid). The importation of
epecialised dairy cattle and the grading up of the predominating
dual-purpose Shorthorn stock by means of sires of these dairy
breeds gained momentum. An increesing interest in purebred
stock was reflected in the publication in 1886 of the '"New
Zealand Herd Book" for all breeds except the Shorthorn (for
which a herd book already existed), and the formation of Breed
Socletles as follows:- Jersey, 1902; Ayrshire, 1909;
®riesien, 1910; and Milking Shorthorn, 1913 (Gilmer,1939).

In New Zealand, however, the Breed Societles
did not display the same intcrest in production recording as
was evident in the United States. There was not the same
intense competition between rival dairy breeds, due probably
to thelr numerical weukness and thelr lack of centralisation.
The formation of Breecd Societles in New Zealsnd post-dated
that of their American counterparts by about thirty years, and
Gilmer {ibid) stated that es late &s 1YOY purebred Shorthorns,
mostly of dual-purpose type, made up 56 per cent of all pure-
bred cattle, Jerseys comprising less than 9 por cent. Average
annual registrations of purebred dairy cattle in the five year
period 1911-1915 are shown in Table V.

The Tuble gives an indication that at that

time reglstered stock represented but a small proportion of the



Doridnicn herd, which nwabercd GHG, COC dairy cowic in 1912

(N. 2. Dairy PRoeard, 1900).

TABLE V. Average annual registrations by N, 2. Breeders'
Aggoclations in the nseriod 1911-185.

Breed Derlod itales Pemeles
Jersey 1911--15 559 632
Friesian 1911-15 167 279
Ayrshire 1911156 62 213
Milking

Shorthorn 1915 o0 362

However, tho use of purebred bulls in coamerciel herds was
becoming morc widesprecad, and rocording was looked upon by
some breeders as a useful advertising riedium for their bulls
(Jersey Herd Book,1909). Some private recording was
practiced in the first decade of this century (sse p.4), and
herd-testing in grade herds extended rapldly after its introd-
uction in 1909, The short-term official tests in which the
recording officer remained on the farm for the duration of
the test, and which were so popular in America, were never
important in New Zealand. There were two possible reasons
for this: first, by the time the Breed Societles were formed,
short-term tests were no longer generally accepted as true
indicators of long-time producing ability (Singleton,1911);
eand secondly, at that time, the pioneering nature of farming
in New Zealand limited the demand for, and practicability of
such a service.

In 1¢09, however, the Jersey Assocliation did
introduce a seven-day official test and in the Jersey Herd
Book 191G, a Register of Merit containing the records of eight
cows wes published. The gqualifying standurds were twelve
pounds of butterfat for cows and ten pounds for heifers for
the seven-day test period. The work apparently received
little support, for when the rReglister was published for the
last time, in 1914, only forty-three cows had gualified in
the five years which had elapsed since the test was inaugurated.

Gidmer (193v) stated thet the "pedigree breeders
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mede thelr? selectlons on outward wppcarincas, on flow of milk,
ané on nearncss of relotionshi. to much vclued individuzls”,
wnd cerbalnly, there ig littie svidence of cny demand from

the breederzs for ¢ herd recording system at that tiue.
Simllerly, therc secms to havre been litile demmand from
cotaerclal farmers f£or bulls with butterfat backing, though
with the spread of herd-recording such a demznd was eanticipated.
In 1€11, Singleton (1vlly wrote: “The tiume is not fer distant
when our most progressive dzirjyuen wili, when gurchesing a
head for their daeiry herd, demand not only a pedlgree but
(also) records. ... " Indecd, 1t was cstimeted that in 113,
l1ess than 6 per cent of all cows were mat4@d to purebred dairy
bulls (Singleton,1:13). The indications are, therefore, that
the 1ntroduction of a pedigree¢ recording system in 1912 was

due not to popular demand but to the lmtlative of the Dairy
Division of the Depeartment of Agriculiure.

2. The Government Systems, Their Introduction, Methods
and Garly Progress

() The Certificate of Record gystem (i¢ll).

In view of the enticliputed incregse in the

inportence of pedigree cattle in New Zezland and the desirability
of fostering the use of purebred bulls, officers of the Dairy

Division eppreciated the need Tor an authenticated system of
recording. A visit to penmark in 1%03 by the Division's
Director, Mr. D. Cuddle, had led to the introduction in 190S
of systematic herd-recording at Dalefield (see p.6), but
because of the competltive nsture of the pedigree industry e
better authenticated system was necessary for the recording of
registered purebred cows. Singleton (1911Y described the
American official short term and gemi-officilal yearly-tests
and recommended the latter to MNew Zecland breeders as a better
indicator of producing ability and pcrsistency. The seml-
officlel tests were so-called because the recording officer

was usually present for only one or two days each month.
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One of the chief expioanations advanced for
the low overuge production of cowaerciul cutile in New Zealand
wus the short lectution period ol muly COwWs (singleton,1912),
due, probably, to & cosblnution of poow £ecding and breedlng.
it was considevod thet perslotency cowad e improved by grading
up the commerecicl herds witih purebred bulilc, ond since a
OG8-Auy test pomultted cows to uemonstrate their abtllity to
adlls for long periods 1ts sdoption wus wdvoceted (Singleton,
1916). Phiipott (146i) stuted iliat the offlclal attitude at
that tiwe was that any measure, such as the recording and
rpabilcation of high luctation nroductions for individual cows,
which would promoto the use of purebred dsiry bulls was
considered worthwhile. This view was elso held by Singleton
(1¢1l who wrote: “A seni-nificiid rccord of a cow for one
yecr may be guoted legitimetely by breeders vhen selling any
progeny of thils cow; &nd the one season's testing may influence
..« the price of... sons and daughters, not to mention...animals
whose relationship 15 farther renoved, "

cuddie (1¢lZ) reported that details of a
recording scheme had been prepared hy Singleton and in June
1912, these were submitted to the ™riesilan and Ayrshire Breed

Socletiea. The main points of the proposed scheme were:

1. The dDepartment will assist in the senl-officlel testing
of only such cows g2 are properly and duly registered
%nlthe New Zecland Herd Book of the breed to which they

elong.

2. When a breeder desires to have a cow tested for a
seml-official record he must intiiaate his desire to
the secretaery of his Brecders' Assoclation....

4. Every cow in order to jqualify for a semi-officilal
record rust drop 2 calf within fifteen months of the
commaencenent of hcr tect; and no four-year-old or
mature cow cun be accepted for test unless she has
dropped & calf within fificen ionthz of the commence=-
ment of the test.

4. The owvner will agrec to welgh or cause to be weighed

each and every milking of the cow during her lactation

period .... Wwithin & week after the end of the
month the owner shall forwsrd an ink copy of this
record to the Director of Dairy-produce, Wellington

SJT

The inspecting officer of the Dspertment is to have
the right at any time to visit the farm on which a
cow 1s under test. Te shali take the welghts and
sammles of four consecubive milkings as nearly as
posslible every month ... The samples of milk will
be tected for butterfat by a department officer, and
the monthly fct production ... estimated by taking
the totel welight of milk for the month ... and the



butteorfit tect of the componlte semple of the four
milkings.

6. The owmer shcll ot the end of the lactatlon period or
test forward a repori of the yearly production of milk
taken from the manthly records on a2 form supplied by
the Depertment and shell make an affidGavit before a
Juotice of the Ieace thit this ie true snd correct.

7. The annual production will be obtained by totalling
the production ,.. for ccch month during one lactation
reriod, and not exceeding twelve months ....

£.  The nanes of helfers and cown whiceh produce up to the
minimum ... pounds of butterfat reguired by their class
willi be glven o semi--officicl reocord.

The age classes varied according to breed, but

the initial stsndards for ¥riesians, for example, were:

Two yeers or under at commencement of test 240. 5
Three years nld at commencement of test _277.0
Four yeers old &t commencement Hf test 313. 5
Tive years or over at commencement of test 360e O

Tre results of cows falling to gualify for certififates were
| not published. The fee for the service was two pounds per
cow (Singleton,1922).

The scheme wvas accepted immediately by the
"riecian breeders, and, in the same season by the Jersey
Asgoclation. The Ayrshire, iilking Shorthorn and Red Poll
Assoclations Jolned in 1913, 1914, and 1920 respectively
(Philpott,1937).  ¢he semi.-oPficinl test became known, about
1915, as the "Certiflcate of Record" or "C.0O. " test.

The initisl response by breeders to the new
syctioni wae congidered very satisfuctory, and in the first year
forty-ecight Triesiens and sixty-six Jerseys received Certificat-
ez, Covwis were entered by sixty-two breoders. Appendix IV
shows, however, that little progress was made in the next few
years. The shortage of labour durin; the 1914-18 War was
probably one reason for the slow development of the movement.
Another factor of some i1mportance wae the formation of the
Milking Shorthorn Associaction in 161%, and the publicetion
of their firet herd booikx in 1vlb, Singzleton (1915) reported
that this latter event caused & renewed demand for Shorthorn

bulls whose progeny werc eligible for entry in t he herd book,
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and some breeders who did not undersitand the position concluded

thaet the Shorthorn was taking precedence over the speclalised
dairy breeds. They were disappointed with the demand for
thelr registcered dairy treed bulis gand some showed thelr lack
of confidence Ly withdrzwing from testing.  This wes, however,
a temporary phsase.

An ennual summary of results of cows qualifying
for certificates was published in the "N. 2. Journal of
Agriculture"”, and considerable publicity was gilven to the
leading producers of thc various age-groups for each breed.

The avereage breeder recorded onl; two or three cows annually
and Singleton (19ly) stuted that few cows were recorded more

than omnce. A single lactatlon record was considered a

(9]

satigfactory index of producing abilitvy at that time.

The Delry bivision piaced great emphasis on
the use of recards to dlscover bulils bred from high producing
dams and bulls wilth hisgh vroducing daughters. A record was
xept of 211 sires with a leact four certificated daughters
from different dams. These were known &s "C.O.R. Bulls".

As early as 19105 there was criticism of the
565-day tecting period, with ¢ 16-imonth re-calving requirement.
It was contendcd by sonie brecders that this system bore little
reletionship to normaai New Zeaiond dairying, where the season
lasted nine to ten months, because it created conditlons so
ebnormel thet "three calves only were dropped in four years”.
Singleton (1936) raised the following points in defence of
the exlsting system:-

L. 8Since lcos than eizht cows in covery hundred tested were
tented more then once, the suggestion of three calves in
four years was wmerely theoretical.

*2. Instead of throwing cows out of their season for an
indefinite numnber of years every cow tested could be
served in suffTiclent timec to ensure that the second
calving after the testing scason woald fali within the
perinsd of usual duiry farm practice.

"3. +.. a twelve-month milking period glves the persistent
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milking stralas en opportunlty oL domonstration

rhe issue was continuously dGebeted until, in 1930, a 504~-day
tect wes 1naugurated.

It weo insvitablie that the publicity given to
high C. 0. R. perfornanccs of indivicual cows would attract the
ettention of overscas tuycrs. This hed been guoted by Cuddie
(1vl2) 28 one of the merits of the scheme. Thus, at a time
when the dalry industry could ill afford to lose good purebred
stock Singleton (1916; 192G) reported that a remunerative
export trede had been built up.

wollowdng world Lar I iliere vwes a considerable
expension of C. 0. tosting, rcaching o peask in 1924 when 933
cortiflcates were issucd, o totul which hws not been exceeded
in the 3CH-day diviesion Thiz expencion was part of the

zeneral rapid development in herd recording occurring at that
time, especiully in the Department's snocletion System for
grude cutile (sec p.6). Sorie of the C.0. 2. testing officers
were diverted to Ascocletion uvnito «nd because of the resulting
shortage of testers during the period 191¢-21 some epplications
for C. 0. R. tescting had to be refused. To relleve this

position the Dalry Division proposed, and the Breeders'
Assoclietlons sgreed, thot the sampling period be réduced from
two days to one. nder the new system, which came into force
in the 1921-22 season, thc testing officer was present for a
preliminary milking to check stripping of the cows, accuracy
of milk weights, and time of milking. Then, at the subsequent
two or three milkings - &according to whether the cow was
milked twice or three tiumes daily - the officer checked milk
welghts ond took samplen. A saumple from each milking wes
tested for butterfet, cnd the bhutterfot yield for the day was
obtained by totalling the yields of ecch milking (Singleton,
lgce). Under the orlginel rulec (see p.57) & composite

sample comprising egual guantitles from four milkings wes

welght of milk sampled. The new inethod was therefore more

accurate. The shortened saupling period allowed each officer
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to visit more herds, ané to nome cxtent recduced the cost of
rccording (cee p.eg)-

rrom Jenuary, 1920, the rules were amended to
g1~y Por the issue of Second Claes Certificetes for cows
which fulfilie? the butterfrt resuirement but feiled to drop a
celf within 455 dsye of cormencement of the test, provided
thet "eshe dropped a mature calf durins the period between the
466th «nd 485th daye inclusive nfter commencement of test”
(singleton, 1€19). This was a concession to breeders who
wlahed 1o use such records for advertising.

Mter 1924 there was a marked decline in the
number of breeders supporting the C. D R. system, and in the
nwiber of cows raecorded. In view of the repid growth of the
Group Merd Testing dovement at this time (see Table I,p.1l)
the lack of interest in semi-officisl recording shown by the
pedigree breeders is difficult to explain. In 1927 less than
two hyndred breeders, testing an average of about three cows
each, supported the C.D. R system (Singleton,l19<8). Their
reluctance to test may be explained in puart by thelr not need-
ing to record in order to seli thelr stock. There was a
general demend for reglstercd purcbred bulls and breeders were
able to sell thelr stocik on pedigree whether they had butterfat
backing or not. Gliner (ivsoy) wrote of thls phase: 'the
long period of phenomenal demand for registered sires ,.. had
encouraged the establishment of nwacrous small herds of
register-ed stock in which little constructive breeding was
ettempted and the proportion of inferior bulis bred was high. ™
This was evldenced by the subseguent complaints about pedigree
"scrubs" (see p.26), end the growing demcnd in the "thirties“
for bulls with sound bucterful beckiny. 'The Deiry Division
did not take & strong stand in luprossing breeders with the
need for r ccording liarge nwabcers of thelr stock. Singleton
(1927) deplored the full 4in nunbers of cows recorded and the
emphasls placed on single rccord-breaking lactations, but in
the same ycuw, when the O0fficiual Herd Tech (see p.65) wes

introduced, no attempt was mode to neXe the recording of all



cows 1in the hewd couguasory. Mo ctetenents end figures

vere published which could not help but give the breeders a
sense of complacency. vhian, Singloton (ILE7, mede & comparison
of the evercge sields of Coonlh cows dn 1¥15 ond 1926 which
showed an incruose of over onge hundred pounds of butterfat

in wost ciasses Tor the thirteos ye:r jcriod,  Bub in
digcussing the 1v1H season's vreoulic the name vriter (Single-
ton 1Yl4) stated "... sor the flrct ceuson's testing many
breeders found themselvaes unpreparad .. .. N 555 cows entered,
<t were tested, and of vhcse 118 have Tully jualifiled. A
mupher of cows entered cuiwliencad vheir tsst wt an unfavourable
period of the year, soJgac cowmaciicing avoen in January. It is
obvious that recordc made under such clrcwistonces do not do
the cows justice. " veble Vi, which incluled the rcsults for
Jerseys ent Priesiens in itle cad 1510 demonstretes the
mlsleading noture of « comparison of thc 1¢12 ¢nd 1926 results.

TAELE VI. (Comparison of production of Jecrseys and Priesians

gaining first claiss Ccrtificetes of Record in
various years.

Jerseys
Cless 1913 iviz ivlo 1526

Ho.of 1lbs. No.of 1lbg. Nn.of 1bs. No.of 1bs.
Coirs ™t  Cows “at Cows Tat Cows Fat

Two=-year 1 326 55 33D k1% 371 237 412
Three-yecar 17 380 22 4l% 21 4485 61 491
m™our-year 1 392 R OIG 14 470 83 527

Mature 20 4135 40 ATl <0 491 %l 643
"rigsiang

Two-year 13 337 215 401 27 405 54 423
Three~-year 14 416 21 25 4'76 497

wou o A el 'wo 8 %58 ~ 17
aboyerT T 3 o4 Agp 1% TR b %%

Adapted from Singleton, (191G; 1927).

In all casss the 1914 and 1915 resulte show a considerable
advantage over the 1913 figures which would be due chiefly
to improved management, feeding; and selection of cows to be
recorded. The lncreuzce 1n averare production, from being

well over one hundred poundc tetween 1¢1lé end 1926 is reduced



to about {fifty pounds Letween lvluo and lycgo.

By 1lv&v, however, there were definite signs of
a chonge in thought. Singleton (lwvey; guoted figures to show
that tne average productlion of C. D k. cows had been stationary
for the proceding six yours, wnd leter (singleton,l1929a)
commented: ‘“thore 1s roow for cppreciublic extension in testing
of these (purebrcd) wnimols as it would appear that the number
of registered purebreds with suthenticatcd yieids represenis
too small a proportion of the herd-booi entries. "

Direct pressurc for nore rccording of pedigrees
came from the Doinion Group Herd Yesting Tederation. JFollow-
ing widesprecd cowplalnts Lrowm grade farmaers concerning the
gquality of puretred bulls and the shortage of bulls with
butterfat backing, reprcsentatives of the herd-testing
FPederetion attended the 19<S Dalry Rreeds Federatlion Conference
to stress the necd for a wre progrescsive breeding policey,
end an improvement in the stenderd of herd sires ("Dalryfarmer?
1930). As a result, the breeders set up a sub-committee to
look into the matter of mmore testing of pedigree cows, but
the results, es pefiected by the nunbere of cows recorded
under the CGovernment gystens, were negligible.

In 1¢20 & SCo-doy Coartiflcute of Record systaem
wes introduced &t the rojuest of tiie Jersey Breeders' Assoclat-
lon, This followcd a strong treni in faevour of this shorter
perld da the U. 3. A (Singlcton, 1L30), The new test was
eroectecd bto find grocatecst swpport from smeldl farmer-breeders
beczuse the 305-=dcy period conforued more closely to commnerclal
dairy-ferm praectice. It stipulated & thirteen month calving
intervel (or fourteen montks for = second class certificate)
which, wnilke the fifteen month interval permitted for the
366=dey C. Q.. would eneble cows to calve ewch spring. Fees,
and rules of conduct, were the same as for the 36H-day systems

The guelifying standcrds for certificstes were as follows:=
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Age 1b. Fat
Two years or under at commnencement of test 260, 5
Three years old at commencement of test 287.0
Wour yeecrs o0ld at commencement of test 323. b
Tive years or over at comnencement of test 360, O

The 1nitiel response to the new division was
poor, only seventy-two cows owvned by twenty-seven breeders
obtaining first class certificates in the first year
(Singleton,1931). In the next ten years only about seven
hundred cows gualified (sec Appendix III). It 1s likely
that many breecders continued to support the 365-day test
because the longer lactation period mede the records of their
cows more 1lmpressive than the corresponding figures for
306=-dey lactetions, Probably, buyers paid 1little attention
to lectation length, and some breeders who would have support-
ed the 30b-day test because of 1ts closer adaptation to
seusonael dalrying, were forced, for economic reasons, to remain
in the 365-dsy division.

In the same season (1930) the butterfat
stendards for the 365-day division were raised. This follow-
ed much discussion as to whether or not standards should be
eliminated altogether. It was argued that the records on
the certificate should specok for themselves but it was finally

decided, however, to ralse the standards so that the following

applied. -
Age lb. PFat
Two yeers or under «t commencement of test 275. 5
Three years old at commencemcnt of t est 312. 0
Four yecrs old ¢t conmcncement of test 3456, 6
Pive years or over at comriencement of test 586, 0
(Singleton,1930)

Another change, about this time, was the
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introduction, in 1933, of a Brd Clzss Certificate of Record
"for those cows which jualified for Tirst or Second Class
Certificate of Record in all respects save subseguent calving"
(singleton, 1933). From 1936, however, only two classes were
issued, Pirst Class for cows fulfilling all reguirements, and
Second Class for cows failing only on the calving reguirement
(N. 2. Dailry Breeds Wederation, 1936). Since 1936 there has

been no change in the C.2.R. systemn

(v) The government Official Jerd Test.

In 1927 an Officizl Herd Test (N.H.T. ), designed
for use in herds where at least one cow was already under
C.O. R. test, was introduced by the Dairy Division. It was
steted (Singleton,192%) that the main purpose was to help
breeders "... to ascertain what cows are worth the care and
expense of a C. 9. R. test". whilst the new test w as meant
primarily for pedigree cows, breeders with grade cattle in
their herds could, under certain conditions, have their grades
recorded under the 0.H. 7. system.

The name of the system was later (1933) changed
to "Government Official Herd Tesi" (B O.H.T.) chiefly to avoid
confusion with other systems, particularly the "Ordinary Herd
Test" a8 the Association Own Seample system was sometimes
called (Singleton,1933a). However, the abbreviation "O.H.T."
hes continued in common usage.

In the early years of Government recording the
testing of selected animals by the C. 2. R system had been
considered to supply ample information to breeders. Purebred
cattle were belleved to be superior to grade and crossbred
animels, and the chief need was a system which would draw
attention to the best of the purebreds (see p.57). However,
during the 192C's, the need for & herd-test for purebred
herds became apparent, and since the C.O.R. system was too
expensive for this purpose the 0. H.1. was introduced.

However, since it wes not made compulsory to record the whole

herd, much of the potentiel value of the new system was lost.
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The C. 0. R. system already provided for the recording of
selected animels; another such system could give little
added . zdventage. Philpott (19561) stated that it 1s probable
that many new pedigrec breeders, then supporting the Group
Herd Test would have commenced semi-officlel testing if a true
herd-test had been provided. But since they wished to record
their whole herds and were not prepared to compete in
Certificate of Record and Official Herd Test with breeders who
recorded only a few specially selected individuels, they
continued to support the Group flerd Test. The numericel
strength of breeders using the Government systems, therefore,
remained practically unchanged by the introduction € the
Officiel terd Test (see Appendix III).

The method of recording was as follows:-
Sampling, welghing, end testing were carried out during the
normal monthly visit of the C. ). R. testing officer. At the
first milking during his visit the officer checked the milking
time and efficlency of stripping. At the remaining milkings
of the twenty-~four hour period he took welghts and samples.
The ovmer took no milk weights. Monthly butterfat yleld was
cclculated from the weights and samples taken by the testing
officcr. The testing period was 305 days. Where no cows
were entered under the C. 0. R. system, reglstered cows could
be tested under 0.H.7. after payment of the C.0.R. entry fee
(8 gulneas 1in 1927). The fee for O,H.T. at that time was

five shillings per cow (Singlecton, 19279

3. _The Government Systems since 1927.

(a) Development.

The developtient of the two Government herd
tests can be followed from Appendix III. In the first season
that the O.H. 7. operated (1927-28), 1550 cows were recorded
end Singleton (1928) concluded that since in 1928 an average
of 3.2 cows per testing memker was recorded under C. O. R.
as compered with 3.4 the previous year, the Officizl Herd

Test had not adversely affected entries for C. Os Rs The
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number of cows under 0. H.T. rose quickly to about two thousand

in the 1928-2¢ scason, but the total nunber of cows recorded
annually by the Government gsystems consistently remained below
three thousend until 1934, This represented a small
proportion of the Dominisn's reglstered purebred cows, which,
in 1928, totalled 29,000 (i 2. nfficial Year Book,1930).

yany cows were recorded only once, SO the nunber of living

cows with semi-official records would be higher than the above.
In addition, a considerable, but unknown number of pedigree
cows was recorded under the Group Herd Test. The total
number of recorded purebred cows was, however, insufficient to -
supply the industry with bulls having satisfactory butterfat
backing (see Table VII p.77).

It 1s noticeable that there was no decline in
numbers of cows recorded during the economic depression of
1630-34. Possibly, the increuasing insistence of commercial
farmers on butterfat backing for their bu 1ls, and the
increesing propegenda for sire survey made continued recording
advisable, despite finencial stringency. Increasing efforts
were mede to popularise recording in pedigree herds. In
1833 Singleton (193%a) urged breeders who entered cows for
C. 0. R to place the remainder of their sound cows under O H.T.
In 1934 the Dairy Industry Commission recommended, without
success, that the sale of purebred bulls without butterfat
backing be prevented (Report of Dairy Industry Commission,
1934), end f rom 1936 onwards the Herd Recording Council made
strenuous endezvours to have more pedigree cows recordec as
pert of their plen to provide an iiypmvement in the standard
of herd sires (N. 2. Dairy Board, 1939). However, it was not
until the 1939-40 seuson that a definite upward trend in the
nunber of cows recorded began. It was first apparent in the
numbers recorded under the O.H.7. and the 306-day C. O. R.
systems. The 30b-day C.0.R. division received 1little
support during the first decade after its introduction but
from 1941 onwards it gained considerably in popularity.

‘Desplte acute shortages of farm labour, the
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increasing demand for recording was maintaeined throughout
yworld Ver II oend during the Bi~.ar yoars. The Dairy Division
experienced great difficulty in obtaining sufficient staff to
hendle the increzsing numbers, and some reguests for OsH.T.
and C. 0. R. services had to be refused. In 1945 a rule was
introduced meking it compulsory for breeders with one or more
cows under C. ). . to record the remaeinder of their herd under
0. H.T. ('N.Z2 Dairy RAxporter",1944). In registered purebred
herds where no cows were entered for C. O R., O.H.T. services
could be obtained only if the whole herd was recorded and the
normsl C.0N.R. entry fee of eight guineas pald. However, the
Dairy Division was unable to obtain the necessary staff to
record the additional cows and the "ail cow" rule was not
enforced except in herds wherc no cows were entered for C.OsR.
In an attempt to facilitate the service, O.H.T. clerical

work wes decentralised after the ar, four district Depart-
mental offices being eguipped for the purpose. All C. 0. R.
returns continued to be handled by the vellington office.

The magnitude of the increace in demand for recording can be
gauged from the fact that in 193¢ less than 3,000 cows owned
by 238 breeders, were recorded by Government systems, whilst
in 195C, over 21,000 cows owned by 7&5 breeders were recorded.
The inability of the Dgiry Division to provide an adejuate
service under these conditions was en important reason for
pedigree testing being placed under the control of the New

Zeuland Dairy Boerd in 1951 (sec p.85).

(b) gosts.

Singleton (1Y) stated that when the
Certificate of Record system was introduced in 19Y1l2 the
testing fee was two pounds per cow. This was raised soon
efterwerds to three guinecs but a considerable Government
subsidy was necessary to support the scheme. A further
increuse to five guilnews was mede 1n 1921 to defray increasing
costas, but due to the fact that inost breeders recorded only

one »r two cows the expenses were very high, Singleton (1ibigd)
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reported that in an effort to induce euach breeder to submit

more cows to C. O R. test the sczle of fees was rcadjusted in
April, 19zt, the fee being ten guineas for the first cow

entered and three guinea:s for cach aubse,uent entry. The
changew cs partvially cffective and, in 1¢S5, the initial fee

wes reduced to elght guineas. However, in 1927 the average
breeder recorded only 3.4 cows and the Department of Agriculture
contributed ebout two-thirds of the costs of Certificate of
Record testing (Singleton,l1ul7).

The Report of the Dalry Industry Commission
(1¢34) drew attention to the high cost of Government recording.
In the 1lu33-34 scecason the recording of zbout 3,000 cows cost
£6,900, of which the Government provided over £2,300. In
the same seeson, the Government subsidy for the recording of
300,0C0 cows by Group Hera Test was 26,000.

Despite Government assistence, the breeders'
recording costs, especlally for C.O.R., were high. However,
liberal subsidies were given by some Breed Socleties (see p.74)
to encourage C. 0. R. testing. The 0fficial Herd Test, on the
other hand, at five shillings per cow, was comparable in cost
with the Group Ferd Test. There were & number of reasons
why semi-officlal testing was costly to operate, of which the
maln ones were:

l. Pew cows were recorded in esch herd, but regardless of
the nunber, the recording officer wes present for a
twenty-four hour period.

Recording officers 4did not receive free lodging.

5\')

3. Breeders' farms were scettered, involving high transport
costs.
4, The detalled checking of C.d. R. milk welghts end general
authentication of records entailed high clerical costs.
During the last decade, rising coste of pedigree
recording have not been matched by higher fees. In 1949
the O.H. T fee wes ralsed to ten shillings per cow and the

initisl C.0.R. fee to ten guineas, but in recent years most
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of the a2dded cost of these services has been borne by the
Government. Thus in the 194Y=5C season total costs were
£48,000; approxincteliy 018,000 wes collected in fees, and
the CGovernment provided the remaining £30,000 (Fawcett,1951).
This represented a suhsidy of over thirty shillings per cow,
wnereas Government «ssistance to the froup; Herd Test movement
in th¢ same zeason wcs J2C, 0C0, which suwpported, 1in part,
investigational wori of benefit to the whole industry. The
unreesonakbly high cost of operation of semi-officlal testing

was a major reason for its abandonment in 1951 (1biad).

(c) The Publication end Interpretation of Results.

It 1s 1mpossible tn judge accurately from C. O.R.
end O.H.T. results, the trend of production of pedigree cows.
Quite apart from the fact that through the years only a
small proportion of all registered cows has been recorded
under these systems, the method of publication of results has,
in general, been such as to glve little accurate information
on production trends.

A compurison which has been made frequently 1s
thet between the average of cows galning first class
Certificateg of Record, 1n different years. It hes been
tecitly assumed thet such a seample reflects the production
trends of 2]l pedigree cows. Even if such an assumption
vere admissible the comarisons between different years have
been biassed. Thus Singleton (19Y3%) in his annual summary
of herd recording favourably compared the average yleld of
cows guelifying for first class certificetes (365-day) in
1937 anid 1938 with the corresponding fipures for 1923. Such
a comparison could be criticlzed for four reasons:

l. It made no allowance for seasonas differences and
irprovement in farm menagement practices.

2. It disregarded the fact that the gualifying standards
for C.0.R. were raised by thirty-five pounds, as from
1¢30, thus chenging the besis of comparilson.

3. The introduction, in 1927, of the 0fficial Herd Test
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"tno ascertain what cows are worth the care and expense
of 2 C.0.R. test" would have, presumably, some effect
on the averace production of cows gaining Certificates
of Record thereafter.

4. In an increasing pedigree population the recorded sample
remained approximately the same size and would, therefore,
be more highly selected.

Appendix IV shows the average production of
Jerecey end Friesian cows which have received 1lst Class
C.O R. 's and in studying the production trends it 1s necessary
to consider the above four points. The figures show a
considereable increase in production through tho years, due
to improved feeding and management, more careful selection of
cows entered for C.0.R. testi, and iluprovement in genetic worth,
but it is irmpossible to assessthe relative importance of these
factors.

Detalls of the average production of cows under
0fficial Herd Test have not heen published by the Dairy
Division since the 1938-3Y season. *ull details have been
issued to the individual BRreeders' Associations but these
latter do not publish details of records below a certain
stendard. T™or example, the Friesian Assocliation does not
publish 9. 1. T. records of meture cows below 360 lbs. of
butterfat. Thus, not only are cows selected for recording,
but only selected records are published. Average production
figures from these sources cre therefore of limited usefulness.
In the use of production records as an ald to selecting stock
the poor records are at leaét s importent as the high ones
end thelr suppression for reasons of breed prestige ia to

be deplored.

4. __The Breed Societies end Herd Recording

Since the introduction of systematic herd
recording in New Zealand, officiel policy has encouraged

the use of registered purebred sires in commercial herds.
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he rote of irprovement throush brecding of the national
herd has been influenced conslderably by the margin of superior-
ity of rcgistered purebreds over the grade cattle. The objects
of the M. Z. Dairy Breeds Tederatlon (formed in 1926) include
rromotion nf the interests of the dairy industry through
* ... the uce 92 purcbred bulls and the elimination of scrub
bullas" and " ... methods of estimating and increasing the
productive capacity of dalry cattle" ("The Land of Efficiency",
11926). The Breed 3Socleties have been vitally concerned
therefore with production recording. when semi-official
testing was instituted by the Dairy Division in 1912, the
Breed Socletles were glven a prominent role in its administrat-
ion. Entries had to be made through the appropriate soclety
end the utilisation of records for herd improvement and
propegenda wae left to the breederz' orgenisations. But
whereas in some countries, for example the United States, the
Breed Socletles have taken the lead in organising pedigree
recording, in New Zezlend the breeders' organisations have
foliowed the lead of the Dalry Division, and in some cases
progressive changes have had to be made despite them.
Nevertheless the New Zealend Rreed Socletles have devoted
considerable energy and‘expense to furthering various phases
of herd improvement through production recording.

By 1914 the Friesian, Jersey, Ayrshire and
Milking Shorthorn Associetions were supporting the Certificate
of Record system. In 1ul4d the Jersey Assocliation included
in its Herd Book & Reglster of Merit for C. 0.R. cows, and in
1925 & seperate publication, the Advaenced Reglster of Merit,
the first of which incorporated all results to that date,
was produced. The Advanced Register of Merilt has since been
published annuslly The Friesian Association has issued an
annual "Production Record"” which was first produced as a
consolidated edition in 1¢Z7.
The Advanced Register of Merit (1925) contained

the nemes of eight Champion Butterfat Bulls (C.B.B.) a title
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glven to Jersey bulls having five or more daughters, from
different deas, which produccd ot leest dAouble the amount
of butterfat reguired to win ¢ first clees Certiflcate of
Record, An officicl lead in recording the names of bulls
with tested progeny hed been given by the introduction, in
1913, of the Dairy vivision’s "C. 0. R ball" cless (see p.59).
whilst the clessifications were of some value in drawing
attention to the use of butierfct rrecords in the selection of
sires, they had shortcoming: ws mecsures of a sire's worth
for several reasons. The nwiber of dauzhters required was
small, and only one reccord of each was required. Oonly the
best daughters were considered, no account being teken of
the production records of the remalning tested daughters.
The corresponding Triesien classification (Production Record,
1927) had the merit that the records of all daughters tested
under C.0.R. were included regardless of production, but since
only the most promising anlmels were entered for C.0.R. the
sire register could not be regerdea s providing an adequate
progeny test. However, with minor modifications, such sire
classifications have been & constant feature of Breed Soclety
production registers. Despite thelr shoricomings they have
served & useful purpose in stressing the lmportance of
progeny testing.

™ the early yecars of seml-officilael testing,
the Breed Socleties did much to popularise 1ts adoption
by breeders but, 1in general, they encouraged the making of
a few high 1ndividuel recorps which would give favourable
publicity to their breed, thus increasing stock sales and
exports. Little was known of the heritability of productive
characters, and a single high record of one individual
freguently was used to udvertise, &s potential high producers,
all that individual's relatives. Since 1v15 the Jersey
Associatinn has awarded Gold, 3ilver end Rronze Medals to
the three highest producers in each C. 0. R. age-group, and

other breeds have similar awards. In sddition, numerous
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cash awards have been made for unusually high records. In
1917 the ™rieslian Assoclation gave five pounds for any cow
producings more than double her C. 0O.R. standard, and in 1916
twenty-five gulness was given by the Jersey Assoclation for

the first Tersey producing over 850 psunds of butterfat. More
recently liberal subsidies have been glven for C. 0. R. testing.
From 1934 to 1945 the FTrieslan Assoclation paid five guineas
of the entry fee for the first cow entered for C.0.R., and

the Jersey breeders have been similarly subsidised for many
years (N.Z. Jersey Cattle RPreeders' Assoclation *inutes;

N. Z. Frieslen Assoclation inutes). Insofar as they encouraged
breeders to record, thege vearious mewsures werc commendable.
Particularly was thls so in the early days of semi-officlal
recording when single records were wccepted as a sound index
of productive ehllity, end .ere of value in drawing attention
to the merits of pedigree animals. Similarly, the classific-
ation of bulls on the production of selected daughters was an
atterg:t to progeny t est in the light of the knowledge at that
time. These attempts to encourage the recording of individual
cows znd to progeny test sires were progressive measures when
they were adopted morve thsn thirty yesrs ago. But the Breed
Socleties have persisted with the same measures practically

to the present day, desplto the knowledge which has accumulated
in the last twenty yeurs on the nezd for continuous herd
recording, end the zdejuatc progeny testing of bulls on the
production of 2ll recorded daughters. %ith the exception of
the Priesion Association, which hac for the past decade accepted
Speclal Pedigree Group Test records for certain purposes

(see p.45), the Breed 3ocletles have recognised only semi-
official records for thelr various production registers, and
until 1946 the recording; of selected cows was permitted by

both Government systems. Prior to 1%44, when the Jersey
Assoclation suggested the introduction of the “all-cow" rule
for O.K.T. recording ("N. 2. Deciry Exporter",1944) the Breed

Socletles gave no indication of thelr belng eware of the need
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for true herd teecting in vedigree hords.

The preservetion of deiry type has been an
importent function of Nrued Socicilss in lNew Zealand. Dairy
type stendarls veree originelly -et in the shOw~ringz but in the
pest relatively Teow animzls huve been sxinibited ‘o supplement
this functinn of the show~ring, tur: clocsificotion scheuwes
were introduced 1n whieh ,u2lificd eclassifiers, appolnted by
thelr Rreed Soclety, visit hireoders' herds ond rste individual
gnimals according to thelir ;e The firct such schéme was
introduced by the Jeraocy Asanciation in 1928, the P™rissian
Associstion cdoptinzg ¢ similsr plan In 1G3G. The Jersey
Associstion's scheme was originally on sn entirely voluntary
basis, but from 1946 1t was mads compulsory for breeders who
ciassify, to subait all mature cows not elready classified
(ward et al, 1948), 3ince 1950, brecderc requlring the
classificetion service have had to subuit all animals in milk
over the age of one year nine monthas, those under three years
nine months being vrovisionally clessi®ied and then officleally
clessifled as meture cows ("W Z, Dalry Ixporter',1961b).

As from 1lst July, 1962, no bulls from unclassified dams will
ke accepted for entry in the herd btook (invid), which will
neke classificetion virtually conpulszory for all breeders.

It 1s apparent that the increesing adoption of
herd recording by breeders has not lessened the attention
being pzid to type. It is yet too early for an assessment
of the effect of type classiflcetion schemes on productién.
ward ct al (1948) hsve shovn that whilst there is an assocliation
btetween JTeesey type ratings end production; the overlap in
productive sbtility between the various classificetione is such
that "type by itself cannot be used a2 & reliable guide to
producing gualities.” Jversecs work confirms this conclusion.
Thus, Tyler snd Ayatt (1vii) found that the relationship between
the type reting of o cow and.

1l. her first butterfct record,

2. the butterfit record begun nearest the date of

classification,
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3. the average of «il hor bublitsrfut recordads,
was low, Since vreascent cvidence lndiaeulecs that the
repeatability 2F typc o tliinge bauuvu on 3ingle observations
is low (Johnson :=nd Lwush,iu42), ths rclaticnship between type
and productlon i: lmproved couslideiebiy by averaging successive
type ratings, The Jerse, Associwwion's scheme, however, is
besed on & single (the highcaot) clussification and there is a
distinet denger that andus cupnasis on selection for type on
such s begsiln mey 10 weciicn seloction for high iifetime product-
ion as to reoterd the work of urodaction irprovement.
Swanerisling, it cen be aaid that whilst the Breed
Societies have given steady support to semi-official recording,
they have usually been content to follow the rather conservative
leadership of the balry Division. Their policy has freguently
shown more concern for the iamnediate benefit of their members
then for the genercl good of the industry, this being exemplified
particularly by thelr resistance to the recording of all cows
in the herd, adreat ouphasis has been placed on a few selected,
authenticated records which have been used, along with type
classifications, for purposos of publicity. In the past the
Brea2d Societies have perforined a valuable service by recording
detaills of pedigree; pubiilshing herd books, und fostering the
use of purebreod bulie. In the future their greatest duty is
to ensurce thai their members continuously produce sires capable

of rulsing production in the Dominion's commercisl herds.

5. Pedigrees under Group Herd Test

There 1s a pauciiy of information ont he recording
of pedigrec cows by Group ilerd Test, for until recently no
seperate stetistics were available, During the 1920's, however,
many grade farmers who recorded under Croup Herd Teast commenced
stud breeding and by 1Y34 it wes eztimated (Report of Deiry
Industry Commission,1lv$4) that over 10,0C0 registered cows
were "Group tested" annually. In 1936-36, the first season

for which definite figures are avallable, 12,854 cows in 1,063
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herds were so recorded. Table VII, giving the statistics
in the seasons for which they are avallable, clearly shows
the great expansion of pedigree recording under the G.H.T.
system

TABLE VII. The numbers of registered purebred cows under

Group Herd Test annuaslly (Combined statistics for
C.O0.R. and O.H.T. systems in parenthesis).

Season Number of Cows Recorded Herds

1933=-34 10,000 3, 0656 248
1936=36 12,864 2,621 1,063 837
1937-38 14,696 2, 842 1,097 260
1942-43 17,960 3,131 1,133 2856
1946-47 28, 399 9,725 1,983 597
1947-48 32, 680 11,393 2,181 639
1948-49 34, 961 14,753 2,261 714
1949=60 41,114 18,631 2,691 763

- N. 2. Dairy Board, unpublished material.

In view of the strong support given to Group Herd
Testing by so many breeders, it 1is difficult at first to
understand the past opposition of the Breed Societies, particul-
arly the Jersey 8oclety, to this system Certainly more
adegquate authentication was necessary to make the Group Herd
Test & reliable test for stud cows, and in 1936 the Herd
Recording Council had indicated its willingness to evolve a
satisfactory "pedigree group test" (Hume,1l936b) to replace the
government Official Herd Test. But the greatest objection
of many breeders to the "Group" system lay in the fact that
it was insisted that every cow in the herd be recorded (Hume,
1934). In generul, the most influential members of the
Breed Societlies were long-established breeders who supported
C.0.R. testing, and had built up a lucrative source of income
based on appeaerance snd a few selected records. Thus, Fume °
(1946), in discussing this subject stated, " ... the destiny
of our Dairy Industry 1s really in the hands of less than
300 breeders -~ for that number provides practically all the
pedigree bulls which go into the industry. The majority of

these breeders are not Group supporters. *

Masny of these breeders resisted any scheme which



would permmdt the comwilistion o & herd uverage. However the
epid increase in populcrity ol dlie Oilicliul Herd iest

cccom anied by o Jeclins 1Iv 0. 0 L enbrics di recent years

probably indicctes ¢ chenging vicwpoine wmongst pedigree

breeder:, The nwaber o ¢ous teobed by cach breeder under the

government soystens approsdducicly doublea in the period 1944-1960
(see Appendlx V).

In 1041 the Trizcizn Assocletion agreed to refuse
tronsfer of budlg lociiing: a defined minimwa of butterfset
becking, and in order Lo provide vebvter suthenticcted Group
Herd Tcot records for rejiisécred “rliesisns, the Hard Recording
Council introndueed, in 3optewber, ib4d, © Special Pedigree Group
Test. This provided Tor =t leust one checit test per season,
which consisted of the testing officer remeining on the farm
for two further mlikings lmwaedictely sfter the normal visit.
When the *rliesian Assoclation introduced an Advanced Reglstry
scheme 1n 1944, recorads nwde under the above test were accepted.
Further, the Jeroey Association has, for some years, accepted
records made under Special pedigree Grou;, Test in fulfilment
of the entrunce reguireuments for the Jersey Owvks cormpetition
("N. 2. Dairy uxporter",l1940). In general, however, the Breed
Socleties have refused to sccept Group Herd ‘est records for
official purposes on the grouands of insufficient authentication.

Although the nunber of pedigree cows recordsd
undey Group iera fest hue been relatively large, a high
proportion of them have been in herds conteining both pedigree
and g recde cattle, where stud breeding was protably secondery
to butterfat production. During 1yY4l-4d, 1n 1,133 herds from
which pedicree cowz were "Group" tested, there were, in addition
to the 17,96C registered purebreds, 57,456 grads cows (N. Z.
Dairy Poard,lu4dda). It iz clear that pedigree breeders
supporting the Group Yerd Test have not exerted an influence on

the Preed 3ocieties proportisnzte to thelr numericel strength.

6., Accuracy of the Varioug "ethods

All methods of herd recording used in New Zealand
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depended on montkly (two w1ing) 1l weights wad butterfat

serplings It might have Toon oxcctod that these three
syotems would have flven widely dlvergent results, but Compbell

(3¢46) found eclosc msgrocuent bobtween thon

Corparing cetusl nroductisn from 148 lactetions
wlth reosults obtuined by nowasl Geow) ferd Test nmethoda,
Cerppbell found thot ¢ cubstantlel roportion of the error in
the letter was asnocinted with fai percentase. W3t off the
criror in fat narcentage was osnocicted with testing et monthly
intervals only. A1l thres systems, thorefore, hed the comaon
weckness that they depended on & wmonthly tutterfat test. The
errcr associatcd with wonthly, ws compored with sctual milk
welchts was not ne:wrly so Laportant. A compurison of actual

productinn and production figures (fat yield) obtained in fifty

3

lectotions by S 0000, i, , cnd G0, uweti.ods, gave average
percentage errors of 3. 94, 452 end 4, 54 rescectively. The
corresponding figures for nercentoge of cizes within & 5 per cent
of the actuel yield were 68 per cent (C.0.R.), 64 per cent
(0.m.T.). and 64 per cent (& L T.). Although the range of

errorw as ¢ 1ittle grectcer for G. L1 end 2. H.7. tho concentrat-

ion of cagseg wilthin « 6 psr cent of the true result was not
widely dAilfferent (Ceaphell, ludd).

It appears, therefore, that the great emphasis
placed on the accuracy of milk welghta for C.O.R. testing weas
not highly effective in increasing theo accuracy of the estimate
of butterfet yield teccuse of the conpidereble error involved
in testing fat percentupge at unnthly iantervels. It should be
emhasiscd, however, that the alove results were obtained
under condltlons where no ehtenpt wes mede to decelve the

recording officer or otherwise felsify the results. Under
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pracliced condition., wiwic considercble incentive for
dishonesiy iy cilul Uhie wuveramons cysteas offered creater
prospects [or watienticit, Jelbrcadardy dic bhds epply to
the C. 0. Gyslen in whilch the recording officer's milk weight
returns were usci 4o 4 chivek wgninst she ownsr's daily milk
welghts, dcballced gropns belag plotisd where NECCISEaTY. The
0.7 0 thesc-nilidng visit, wnld the Specicl .edigree Group Test
four-milking chock fesis, sorved the same purpose in a manner
less efficient, Lut acec nrocticikle on o lerse scaule. A
weakness o the Grouw, Terd Yool 1oy in the foet that there wes

no iimit to the nuabcr ol ceows e herd which one testing

4

)

officer must record. The demande of welching end sempling
the milk frow us o two hundred cows per milking would lesve
an officer littie time to stoervise She miliking process.
However, in gruae hewrds, where the ssale of stoek
ig not an importent source of revenue, ithe incentive to falsify
records iz not as great ¢z in pedizree herds. ™arther, where
grect publicity walue was eomferred on single loactation records
o1 selecteG cows, elchoratc proecautions to encure authenticity
mey heve teen justified,
with selectiv: testing discarded, however, and
repleced by true herd recocding (ses ;. 87) in which the emphasis
ie on 1lifctinme produacilions and herd avertges, the need for
expensive authenticatlon mecsures should no longer be of such

ir orisnce &z in the past,

7.  Sumary

Prior to 12<0 the nunber of purebred cows recorded
each yesr voas 5o suall that rocording cannot be regarded as
having played an lmportant pert in the inprovement of pedigree
herds. In 1¢18 there were eight tlhiousand registered cows of
milking age (M. Z. Officisl Yeur Rooi,lul3), and at that time
only about two hundred cows per annuam were obtaining
Certificates of Record (Philpott,1vd7). Breeders were
genulnely of the opinion that o siaclic cecord provided an

adequate measure of producing ablliity, and the high cost of
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C. 0. R, testing did little to encoufage the recordirmg of large
nunbers of cows, 'The few records obtained in each stud mey

have had some infiuence on the selection of bulls, but their

primary purpose was to expedite the sale of registered atock.

Thie superiority of the registered purebred over the grade stock
&5 unjgusstioned.

There 1ec little specific information concerning
pedigree recording, other than Official Testing, in the decade
1¢0-~-1930. Doubtless many purebréd cows were recorded under
Group Herd rest, but statistics are not available to indicate
the popularity of the Groupr system with pedlgree breeders.

The number of cows recorded by the C. 0. X systen remained small,
and the Official Herd Test, introduced in 1927, received only
limited support. Tnroughout thils period the number of
registered purebreds increased steedily (sec Table VIII) eand
little selection among potentisl pedigree replacement heifers

could have been practiced.

TARI.E VIIT. ‘fumbers of recriztered purebred dalry cattle during

the period 1918-28 (Includes bieef Shorth .
cows &nd Iteifers Dairy Cattle
Year v yearg end over Total Reglstered
19i8 7, Uy 15,826
1542 14,22 28, 93¢
1924 20, 587 48, 943
1528 29,1272 62,684

N, Z. Officlal Yeer Books.

Nuabers of inferior pedigree bulls were supplied
to cormmercizl farmers who supported droup Herd Testing and the
shortecomings of suvceh animuls became increasingly epperent in
those nerds whiclhi were continuously recorded. Jpinions were
voiced that the hich grade stocks were inproving more rapidly
than the purebredg, slthousgh little statistlical evidence was
avelleble (see p. 25).

In the "thirtles" Government recording remained
static whilst the mwanber of pedigrees under Group Herd Test

increased steadlly (see Table VII, p.77). Dissatisfaction



with the goueral steildard of purebred herd sires received some
feetuwd sQppory 1row Lhe 1uvescigations orf ward (1936) (Bee pd66).
werd's reporbd eurod soe doubt on the superiority of pedigrees
0% ar reColdeu wiwdes bub 1t was insuriicieny o convince the
infiueniici Lrecders, most o1 wnowm supported the C.O.R. and

G IL T nysbeus. ¢vhie nwaber of cows continuously recorded

in the heids ol aany of these brecders wes so small as to give
a 2nor busis for a cousitructive breeding poiicy alming at high
leveis of produekion (sce Appeadlx ITI). In these herds the
emiphuclis on breed bype probably reduced the intensity of
selection {or production, The unsatiasfactory 3ltustlon was
refiected Ly bthu early sire garveys which indicated the need
fer o rapid lugroveunent in L. stunderd of herd sires provided
bty the stud breeders (ML Z. Doiry Boerd, 1943).

In the lest GecuGu the vecords of pedigree
enimals heve become & greater force in sheyping the poiicy of
brecders. All systeins have undergone repid expeansion, until,
in 1¥5C, approximetely 50,000 1eglcotered purebreds were recorded
(see Table VII, p77). The leavest figures (Monthly Abstract of
Stetistics,1001) indicated thet the pcdlgree populetion has also
increased merkedly, there belng cpvrroximately 70,000 registered
cows of milking age in Jznusry, 19561. It 1s apparent, there-
fore, that & high proportion of all pedigree cows 1is now
recorded snnually. The nunber o1 cows recordéed per breeder
by vhe Zovermneal systems hsc edso lnercanscd repldly in recent
years (sze Appendix V) indicating & departure from selective
recording.  The action of the Wriesien Assocliation (1941) in
refusing to trensfer podigree bulls lacking satisfactory
butterfal backing,; represented an limortant step forward in the
use oi' recordinc for bhreed improvement, but unfortunately other
Breed 3ocieties have not as yst enforced simllar leglslation.

In view of the incomplete nature of the records
it is impossible to follow accurately the trend of production
of New Zesland's purebred stock. Only a small number of

selected cows have been recorded under the C.0. R and 0. H.T.
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wWent e widoulitclily osevuirew, 1o ic not possiblc to gauge 1ts

maenisiudgs 1or Vo coumpere the loprovenicat with that made in

sracg herds, Reecnt a0 Oeley powrd (1LLi) Jigures indicate,

however., thos the poligreos widers ok i &0 in the 194v-50 season
L o

produced o Lvernso of sevihiweea ils of butverfst more than
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TABLE IX. Analysls of breed prodvctlol fisures for Pedigree

crei Qrade eous wauned Crous Jlerd Test 1546«80.
iedigroe, . Grede
Biged Muwabor ib, ral NEY 6 aaber 1lb. Fetv Days
A rshire 3, BR3 % Al 2,807 265 236
"rieslan 5,28 304 <56 12,993 287 242
Jersey 84, 40 4D B L1%,V8 27 238
Shorthorn 3,014 @66 230 7,784 247 225
Total 356, 310 <8y @l A5, 302 278 238

N. 4. Delry Bocid, (1951) unpublished.

In 1943 the Herd Recordine Council concluded thit recorded
grude coetile approxinkted the sene leovel of production as the
Doninion's pedigree bull-treeding; herds (' . Doiry Boerd,l1943),
but. the nore evecent figures rgy indicnte that thers 1s still

-~

a nergin of vroduction 1u Tuvour Hf thoe resisterel purebreds,
et lesnt in herds recoprded under aroun Herd Test. Yowever,
Toble IX shows that the pedigrees in these latter herds were
in wilk, on the uverese Tor ¢ longer period then all greade
cowe. This probobliy indlcates that better environmental
conMtions existed in heprds conbtaining pedigree cows, but no
cormarlson of production or lactation length of pedigrees and
gradaes within the sanie herds in the 124V-50C season has been
made to choclk thisc possibiiitvy.

Mo comclete eveluatlon 0f the eff'ects of herd
recording in pedirree herds cun be mede beaczuse 1n the pest,
the "all cow" ruice hun not been enforced in herds recorded by

the Covermnent nysteouis. withy the rlueing of ell herd-recording

under M. 2. Dailry Roard convrol, however, it 1s expected that
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comglete records will be obtained for & large proportion of the
Dominion's pedigree herd, and a t rue assessment of the present
comparetive merit of pedigrees ond grades will be possible.

The era of the recording of selected cows is at an end. The
claim for the superiority of the pedigrees, built on single
records of selected cows imust now stand the test of production
recording of all cows in the herd.

In the past, & great difficulty in assessing the
results of herd improvement prograimes hes been the lack of
information on production trends in pedigree herds. However,
with pedigrec population statistics being collected again
(Monthly Abstract of Statistics, 1u51) after a lapse of over
twenty ycars, and the probebility that a large proportion of
the registered purebred cows will be continuously recorded, the
effect of current plens for improvement of this section of the

national herd may, in thc future, be more readily gauged.



CHAPTER V

RECENRT DEVELOPMENTS AND® CURRENT ORGANISATION
he tion 1

From time to time various attempts have been
made to have herd recording pleced under unified control. In
1934 the Dairy Industry Commission (Report of the Dairy Industry
Commission, 193%4) recomnended that a Herd Testing Council be
set up to administer all systems of testing, but because of
the opposition of the Breed Societies to this proposal no
action was taken (see p.30). In 1936 the Herd Recording
council proposed the replacement of the Government Official
Herd Test by a “speclal pedigree group test" (Herd Recording
Council, 1936b). This proposal was rejected by the Breed
8ocleties. Later, Hume (1946) criticised the duplication of
services provided by the Government and Group Herd Test systems
and advocated their amalgamation. Pinally, in 1951, unificat-
ion was effected when the C.0.R. and O.H.T. systems, hitherto
administered by the Dairy Division were abandoned, leaving the
N. 2. Dalry Board in control of all herd recording. Fawcett
(1951) gave four reasons for this development: (1) manpower;
(11) locomotion; (1i1) cost; and (iv) inadequate servigce.

With the rapid increase in demand for recording in the post-war
years the Dairy Division found increasing difficulty in obtain-
ing sufficient field and clerical staff and motor vehicles to
provide a satisfactory service for their widely scattered client-
ele. At the same time the Group Herd Testing system was provid-
ing a satisfactory service to more pedigree breeders than were
patronising official testing, and had at its disposal tabulating
machinery which greetly reduced the number of clerical workers
required. In addition, for many years the Government systems
had been heavily subsidized, the Government providing £30,000

of a total cost of £48,000 for the C.0.R. and O.H.T. systems
during the 1949-50 season (Pawcett,1951). This provided for
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the recording »f 21,000 co.s, respreenting a subsidy of almost
thirty shillings per cow. In the same seuson the Government
grant to the Group Herd resting movement - which recorded
400, 0CC cows including 41,000 pedigrees - was £20,000.,
Much of this grant wos used to finance investigational work
which yielded informaetion of vuluc to the industry as a whole.
?or these rezsons the Minister of Agriculture
decided tn termincte Government recording, and on 3rd January,
1¢61, the M. Z. Dairy Board wes asked to take control of all
herd recording ("W.Z. Dalry Exporter",196la). The Board
egreed and on Jenuary 2¢th & meetins: of representatives of the
Depertment of Agriculture, Herd Recording Council and Breed
Societies was held, at which preliminary details for the
change-over wvere discussed. It was proposed that a Pedigree
Testing Comnittee be set u; on which each Breed Society would
be represented, and the suggested date of the change-over was
lst August, 1961. Following an unsuccessful appesl by the
Breeds ™ederction to the Minister »f Agriculture for the
continustion of Government testing, the decision to abandon the
C. 0. R. and 0.H.T. systems wes made finally on lst March, 1961.
At its meeting on ‘lerch 2nd, the Herd Recording

Council resolved "thet as from August, 1951, there shall be two
. systems of herd recording offered by the Herd Inmprovement
associetions, (a) the ordinery Group Herd Test and (b) an
Officlal redigree Test which shell include a minimum of two
check tests ...." (Herd Recording Council, l1lubla). Further,
to edvise the Council on all mactters connected with pedigree
testing & Pedigree 'tecting; Comaittee was sct up comprising:

The Chairman of the Herd Recording Council (Chairman).

The Director of Herd Ilimprovenent.

The Supervisor of Government Herd Recording.

A Manager representing the Herd Improvement Associations.

A represcntetive of ewzch of the four msjor Breed Assoclat-

ions.

A representetive of the Depertment of Agriculture.
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The Adiinistrative Officer, Herd Recording Department

(as Secretary) (1ibia).

The breeders were thus given strong representction and have, in
fuct, more control over the Officiel Pedigreo Test than they
had over the C. % R. and O.H.T. systeus.

The Official Pedigree Test was besed on the
rules of the existing Special Pedigrec Group Test (see p.42).
In response to thc demaends of the Breed Associetions for better
authentication of records, however, the number of check-tests
was increased from one to two per season. Further check-tests
could be obtained if payment was made for the additional service.
In accordance with long-standing Group Test policy all cows

in the herd mist be recorded.

2. Current Orgaenisation of Herd Recording

The present mechanism of administration of herd
recording is shown schemuaticelly in ™igure 2. The New Zealand
Delry Board, through the liccences 1séued by the Herd Recording
Council controls all herd recording cctivities, the Council
being assisted on technical matters by the Standing Advisory
comnittee, and on pcdigree recording by the Pedigree Testing
Committee. The six Merd Improvement Assoclations which carry
out the recording ere licenced by the Herd Recording Council
and operate under the Council’s uniform rules. The Associations,
which are Incorporated Societies, have direct representation on
the Herd Recording Council. Bach Herd Improvement Association
hes a Mencgement Comnittee, clected jointly by the dairy
companies and the herd-testing groups, and levies fees on its
members according to thc costs of recording. Tn enable certain
information to be collected und supplied to the Dairy Board's
Herd Recording Department, the Assoclations are assisted
financislly by the Board.

Since the institution of the Herd Improvement
Plen in 1939 herd recording has bcen financed egqually by

Government &nd Dairy Roard grants (see Appendix VII). In
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addition to financing all investigetional work from the se

grants, the Delry Board mekes various direct contributions

towerds reducing the cost of recording, These are:

l. The grant towards clerical work made eauch yeur since 1939-40
to Terd Improvement Associlations. Until the 194%-48
season a payment of ten shiliihgs per herd plus sixpence
per cow was made. Since the 1Y48-4Y season five shillings
per herd nd threopence per cow has been pald (Herd Record-
ing Council, 1948).

2. The grant towards the cost of testing small herds, made
to Herd Improvement Associations on the basis of three
pounds, ten shiliings for herds up to twenty cows, reduced
by three shillings for ewch cow over twenty.

3. The discount for successive testing paild to testing members.
This has varled considerably since 193Y%, the present
(1951-562) discount being & per cent of testing fees for
herds tested successively for at least four seasons (Herd
Recording Council, 195ls).

4, The discount to Returned Servicemen, financed by Deiry
Board and the Rehabilitution Department. When it was
commenced in the 1944-45 season a discount of 50 per cent
end 40 per cent of fees 1n the first two years was given,
the rates being reduced in 1u50=51 to 33 1/3 per cent
end 1C per cent of the first, and second successive year's
fees respectively.

Since the installatinn of tabulating machinery
by the Dafry Bourd in 1949, the Herd Recording Department has
been able to assist the Herd Improvement Assoclations with
the preparation of final testing returns. The present
mechenism is as follows:- The Herd Inprovement Association
sends to the Herd Recording Department ¢ mid-season (January)
return for all herds under test giving the nuuber, name, breed,
age, herd book nwmnber (for registered animels) and calving
date of each cow. This inforinetion 18 punched on cards -
one ceard for each cow - and the cards filled according to

herds. After the end of the seuson (3lst July), the Herd
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Recording Department receives a production return for each

cow which is then recorded on the gppropriste card. The

cards for each herd ure then sorted into age groups =
two-yecr-olds, threce-ycar-olds, cows between four and nine
yeers, and cows ten yeurs or over - snd the figures for each
group totalled. These totals zre then sent to the Herd Improve-
ment Assoclation where age-class averages and herd averages are
computed and entered on the suwanary page of the final sheet.

The season's production record for each cow is automatically
tabulated from the card on tn a pre-typed sheet, the final copy,
&8s sent to the farmer containins a detalled statement for each
cow, a swumnary of averages for each gge group and a "balance of
production” section for cows not included in the herd average.
Since the 1949-50 season herd averag;es have been calculated on
& lactation instead of a calendar yeoar basls as previously.
IInder the new rules only thogse cows celving in the calendar

year prior to the yeur in which the season ends, and in milk

more than 10C days, are included (flerd Recording Council,1960).
Only the first 3056 days of the lactation are included ih the
everegeo. The preparation of final sheets in this form 1s
possiblec only through the use of tabulating machinery. This
service 1s provided by the Herd Recording Department in return
for herd recording information supplied by the Herd Improvement
Associctions.

The existing orgunlsuation of herd recording, with
a central body co-ordincting the work of the Herd Improvement
Assoclations, and virtually only one systeia of recording, has
much to recomnend 1t. The merits of the system are enhanced
by the fact that the controlling body, the New Zes&land Dalry
Bocrd, whilst predominantly o producers' organisation, 1s
edequately endowed with officlal authority, and securely financed
from industry end Qovernment funds. Its statutory authority
permits maintenance of the desired degree of uniformity in
administruation and fleld methods; 1ts secure financial position
mekes possible the execution of a vigorous and progressive

campaign for herd irprovement, The edminlstrative structure,
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through the Herd Recording Council, the pedigree Testing
Compritiee, «nd the six Hewed Inprovencnt Assoclation idenagerent
Comaittecs perndts of u lurge degree of producer control and
respongibliiity. At the saue time, provision ic made, through
the Standing Advisory Coandttece, for the movement to take
adventage of the aveilable technicual ¢nd scientific resources,
end in addition the work received a measure of support, both
moral and meterisl, from the @overiuent. Thug, possibilities
exist for close co-operation between cll parties interested
in herd recording, and g gound basis exists for future

expansion.



PART  TwO

SURVEYS AND INVASTIGALIUNS FACILITAT D

BY HERD RECORDING



CHAPTER VI
CLASSIFICATION AND CRITICISM OF SURVEY TYPES

The chief role of surveys 1s to give definition
to current problems and provide the background knowledge for
more detailed investigations. Yates (1945) wrote that "“survey
work 1s no substitute for experimental research in agriculture
or in any other field. Agricultural experimental research and
survey work should proceed hand in hand. "

In New Zealand, prior to 1936, 1ittle or no
attempt had been made to define the many problems assoclated
with farm production of milk and butterfat, and consequently
these problems had received scant attention from agricultural
and veterinary research workers. However, since the New Zealand
Dailry Becard assumed control of Group Herd Testing in 1936 the
herd recording movement has been able to provide the necessary
organisetion to facllitate the collection of a large and varied
quantity of data relating to herd, sire, and calf wastage, dairy
cow and celf nutrition, and the effects of various shed and farm
manegement practices on production. This dute hes provided
much useful information for the dairy industry as well as
indicating the need for more detailed investigations of certain
problems.

Of necessity, most of the surveys have been
conducted in recorded herds, and a random sampling of the whole
industry has not, therefore, been achieved. However, the data
obtained from recorded herds has, in the opinion of the N. 2. Dairy
Board, been sufficiently representative to indicate trends within
the industry, and the fact that production detaills have been
avallable for all herds under survey has greatly enhanced the
value of the information, for in many cases i1t has been possible
to relate herd conditions, management practice, and district
differences to differences in production.

Various survey technigues have been employed. by

the N.2z, Dairy Board to obtain information, and the types of



survcy may bcec classiflcd as ollovs:-

Type 1 Informetinn provided directly by the farmer:

(&) On forme distributed end collected through the loced
dairy company.

(k, On forms distributed and collected through the Herad
Iiprovenient Assoclation office.

Type II. Informstion collected by the recording officer:

(a) ¥rom his own observations.

(t) Promn verbal information given by the farmer.

(c) Prom records antcred by the farmer on a form provided;
transcrited, or chccked and collected by the recording
officcr.

Type I1I. Information collected by the consulting officer:

(&) TPFrom his own observations.

(t, ®rom verbal information given by the farmer.

(c) wmrom records entered by the farwer on a form provided;
transcribed, or checked ana collected by the consulting

officer.

Type I Surveys (informetion ppovided directly by the fermer):

The usefulness of these surveys is liamited by the fact that

meny fermers are aversie to filling in forms of any kind because
of an innate dislike of clorical work and a suspiclion of the
use to whick the informction :miight bte put, Usually, the aim
in vhis type of survey is to obktain returns from a large sample
of deiry-fermers so that resulte typicai of the whole industry
cen be presented. 1'0 obt&in returns from the maximum number of
farmers, the juestionnuires to be comleted must be brief and
simple, the information readily cveiisble to the farwmer, and
suited to accurute und concise description. further, the
farmer should be uassured thot the returns will be treated as
confidentiali cnd that the knowledge gained will be of velue to
the industry ''he oubtstandlng; ezenrple of & type 1(a) Survey
is the Effective average ivroduction survey (sce $2.137 for which

each yeer since 1Y4l, morc than 8¢ per cent of the Doininion's



daliry fermerc have furnished roturns of the nunber of cows
milked on the night of Jfanuury loth. These returns are
¢ollected by the daedry concanlies and forvewrdsd to the N. 2.
heiry Poard's offices in .ellington This survey owes ite
succees to the extrcae sliplicity of the juestionnaire (only
one nunter toy be filied in), the publicity glven to its
lmportance, and the co-opcration of « large proportion of the
delry compenics,

Yype I(k) surveys in which ithe farmer completes
and returns to the Ucowed Improveuwent Association office a more
detaeiled type of juestiomnuiie 13, like all NeZe Dalry Board
surveys cxeept Wype Ilu), confined to recorded herds. It hac
been used, in particulsr, to obitain information on management
practices eénd carrying cepucity on the farms of continuously
testing mombers The preat 4ifficulty in e vbluntary survey
of thils type ic to persucde sufficlent Sarmers to furnish returns.
The most relialle dutu ure obvtuined when selected farmers,
eccustomeu to keeping cccurste farn recoras, are reguested to
iprrovide informution.

The estinuted uverugc superiority of recorded
cows over ull cosxt in the bouwinion is sbout fifteen to twenty
lts. of tutterfat and the superiority of continuously recorded
herds ovear ali recorded herds 1o approximately twenty lbs. of
butterfut (Lerd et al,lvde). Hence, continuously recorded
Lerds provide « samvule aver.ging approximately thirty-five to
forty ltis. of butterfut per ycaur hetter than 1l herds in the
Dominton, hilst muaeh veluable inforaution can be obtained
from these sbove-uverage herds conteining epproximately 20 per
ceat of all cows (N.Z. Delry Boerd,lvb0), the problems and
management prectices pertaining to the remainder of the Dominion's
herds wure of greeter lumportunce from the nationsl viewpoint.
However, aince thece ure, 1in general, not recorded, no convenlent

mechanlism exists for collecting informetion from then.

fype II Surveys (conducted by testing officers): The employment

of testing officers to collect information is convenient since



an offlcer nmakes montrly visits 10 recarded herds and can

resdlly Pornard edditional Information alone with the monthly

testing returns the ehlef linitation of the methed lies in
the celibre of the testing officers. linder Yew Zealand

conditions herd-testing ic on occunation for which little
training 1z neceesury., «nd whilet there 1s ¢ smgll percentage
of officours who regard iy no thelr peruinent vocatlon the
majorlty find ovher eapioyment ¢ftce one or two yeers in the
field. througlout thc history »f the {rou;.: Herd Test Movement
the persistent endervour o mininloe the fTaraers' testing costs
has generully, rosulted in low wuges for vesting officers.

Thir has neve 16 difficudt Lo retuin the et type of worker.
conse. uently, the wvveewpe Hew Teelond testing officer is
lnsufficlently Lueiifled onG in ouny cuses not sufflclently
intercated to mcke wccurate, indepandent observations or
coliect deteilcd inforawtion frow the farmer. It is interest-
ing, 17 fruitiess, to gpcculate whether or not it would have
been bettor to make the recording officer's position more
evtructive in ¢he hope of securing, anua training, a type of
officer capable of collecting rellable surve, information, even
though 1t meent nmore expensive recording, and probaebly, fewer
couss under test. It iz noteworthy that in Denmark the testing
offilcers undergo & miniauwy of two wonths training and that
beoldes recording production, they collect data on herd feeding

aractice (uward, 1v46,. Recuucse of the shortcomings of a
prportion of the recording officers, Type II(a) Surveys, could
ke czpected to yield relisble data onliy in the case of a few
erpericnced and consclentious individusls, and then only 1if
the otoervations were objective. ‘*hese conditions are largely
fuitfilled in the current investigation on the inheritance of
milking teuperament (sec ... 1sb)

The wccurucy »f 1ype II(b) Surveys depends upon
the agtutcness of the testing offliccr in soliciting information
from the fermer, the reliabiiity of the farmer's memory, and

the cure taken by the testing officer in checiking the answers



givei. fesalts miey be Loor 1€ detoilod retrospective inform-
ation ic rejulred, copeclull,y 10, us frejuently occurs, the
questions ere usked aaring the bucy periond when milking is in
PIOLDL ST, a00d resuats ey be obtained, however, by employ-
ing selected, reiiablu testing officers to survey selected

£ Ty
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Jdany of she weuknesses of Vype II(L) Surveys

Ll survey in wunleh the testing

i

LW Lvoided Ly uedny o Uy
officers mercly coilect ond cheeir inforantion recorded by the
Larnmcr on foras provided for the purpose. 1hiz use of &

Shed gheet Lo glve wastug,ce and iwbing data is Whe best known
cxample of ghic type, wnd where the feraer keeps the entries
Up=—toedite wind curefully fouiloug instructions, reliable data
cenr bo obtailned provided that grosc btranscription errors are

not mude by ithe recording officer.

Type III Surveys (conducted by consulting officerg): ‘hen

the first H, 2. Laliry iosrd Consulting Jf{icecrs ..ere appointed
in 193y, it was intended thut their function should be primar-
i1y edvisory, &nd it wus not expected that u iarge proportion
of their tinic would b spent on investigztional work (Riddet,
1v861). llowever, as the lierd kecording Councii's investigat-
ionul progrea:ue developeu it Lecaine obvious that 1llttle reliable
duta concerning certeln important probleme could be obtained
directly from fsrmers or through testing officers, and the
tusk of conducting surveys was lurgely given to the consulting
officers. These men are curefully sclected before appoint-
ment, traincd to meke accurwte observations and heve the
necesaury ac Uaintence with feraers and lierd Improvement
Associetion personnel to enatle them to select farms fcr survey.
Also, their appointments crec roletively permanent, giving
continuity and uniformity in any onc district.

Hany of the i 7. balry Noard surveys, including
some involvin} collection of dute. Ly consulting officers,
extend over a nwaber of jyears «hrere necegsury the first

year's results can be breated us exploratory so thet in
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subseguent years co-operating farmers are thoroughly familiar
with the type of information rejuired by the consulting officers
and take care to keep accurate records. An example is provided
by the specilal mastitis survey in the Canterbury and Manawatu
districts (N. 2. Dairy Board,1945) which extended over the

years 1942-1945 inclusive and was based on data collected by
methods III(a), (b) and (c). whilst, in general, increasing
the duration of a survey will enhance the reliability of the
data obtalned, extended surveys have one disadvantage when they
are conducted by consulting officers. Any farmer who 1is
co-operating in such a survey 1is in regular contact with the
consulting officer and 1s receiving information and advice on
farm management practices. If the consulting officer 1is
successful in improving the farmer's methods season by season,
another unknown variable 1s added to the conditions under which
each year's data 1s obtained. The importance of this consider-
ajion depends on the rapidity with which farm management
practice alters and the relationship between management and the
factor under study. For example, a rapid annual improvement

in herd nutrition would on present evidence (N.2. Dairy Board,
1945) be expected to have little influence on annual incidence
of mastitis but might significantly influence the early wastage
of calves if that were under survey (N. 2. Dairy Board,1949).

In survey work under the aegis of the N. 2. Dairy

Board, therefore, there are two main alternatives:

l. To obtain data of doubtful accuracy from a large and
relatively representative sample of the national herd by
employing testing officers or reguesting the farmers
concerned to collect the data.

2. Employ experienced field officers to obtain detailed and
reliable information from a small and highly selected sample
of farms.

Both methods however are subjJect to the disadvantages mentioned

above. The data collected by the first method should be

corroborated by random field checks to determine the extent of



the errors involved in data supplied directly by farmers or
through testing officers. Because of their greater reliability,
surveys conducted by consulting officers have been most commonly
employed by the N. Z. Dairy Board. Although data collected in
this way cannot be interpreted statistically as being derived
from a random sample of herds, the result may be applied, with

caution, to indicate general trends within the industry.



CHAPTER VII
SURVEYS CONDUCTED BY NEW ZEALAND DAIRY BOARD

Having systematised the types of survey, it is
of interest to study the actual investigations carried out by
the New Zealand Dairy Board from the point of view of method
of collection and analysis of data, validity of results, and
the value of the work to the herd recording movement and the
dairy industry. Detalled commentary on the results has not
been included since, in general, these have been published in
full in the Annual Reports of the N. 2. Dairy Board.

During the first fifteen years the subjects of
the investigations hage fallen into three main divisions:
first, a study of wastage in dairy stock; secondly, surveys
of farm and herd management methods; and, thirdly, production
surveys based on herd-test records. These sections are

discussed in turn
E IN Y

The term "wastage", when applied to dairy stock
in New Zealand 1s interpreted by the Dairy Board to include all
stock culled, lost or otherwise disposed of from individual
herds. It thus embraces not only deaths and culling through
injury and disease, but also animals sold for dairying and
losses through culling for low production and old age. Many
of the problems caused by high wastage have long been recognised
by dairy-farmers, but it is only within the last two decades
that efforts have been mude to determine the magnitude and
relative importance of the various causes of loss. without
this knowledge, purposeful planning to reduce wastage losses
was difficult in the extreme. During the 1929-30 season
Pawcett (1931) conducted the first extensive investigation into
causes of wastage when, with the assistance of the Dominion

Group Herd Testing Federation he collected data covering 128,000
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recorded cows. The results, from this selected sample of
herds, covering only one season, showed total eliminations in
the herds studied of 10.3 per cent of all cows " ... a position
below that expected in the average herd" (ibid). In Fawcett's
data 49 per cent of the wastage was for low production, 13.7
per cent for "mammitis", and 11.5 per cent for "breeding
troubles". Pawcett emphasised that considerable loss of
production resulted from disease which was not severe enough

to warrant culling. This survey, though incomplete, gave the
first concrete evidence of the relative importance of the causes
of herd wastage.

The Dairy Industry Commission (1934) received
evidence that on the basis of a cost of eightpence per pound of
butterfat, mastitis, contagious abortion and sterility caused
an annual loss of approximately £2,380,000. The Commission
recomnended that a campaign for tuberculosis eradication be
undertaken, to be followed by a general campaign of animal
disease control (Report of the Dairy Industry Commission,1934).
Meanwhile the Department of Agriculture, with limited facilities
at its disposal, was investigating the causes of the various
animal diseases, but it was not until after the Dairy Board
assumed congrol of herd recording in 1936 that a concerted
attack was made on the problem of dairy cattle wastage.

PollHrwing numerous resolutions from farmers'
meetings throughout the Dominion, dfrawing the attention of the
authorities to the prevalence of livestock disease, the subject
was discussed at all Dairy Board iard Conferences held in the
1936-37 season and resolutions were passed asking the Board to
investigate and, if possible, to improve the position. There
is evidence of a general movement to combat animal disease about
this time. In 1937 the Government set up an Animal Research
Bureau representing the research organisations, the producers
and the Government, with jurisdiction over all research on

animal diseases (. 2. Dairy Board, 1937). However, this body
[ -]

never became functional. 1n 1937 the Dairy Board offered to pay
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£2,600 per annum for five years towards a wastage investigation,
provided the Governmcnt gave a two-to-one subsidy (N. Z. Dairy
Boarg, 1937b). The Government accepted the proposal, and singce
the industry had no definite figures on the incidence of
disease, the Herd Recording Council (1937b) decided that in
the 1937-38 season a complete analysis of all disposals and
losses from recorded herds should be made, The material for
the survey which was thus inaygurated has been collected each
year since, although only analysed for the period:. 1937=-43 and
again in 1949-50. The information collected by the Dairy
Board has been treated under three main classifications:

1. Herd wastage.

Z. Sire wastage.

3. Calf Wastage.

1. HERD WASTAGE.

The data for the general survey on herd wastage
have been collected from the following sources:-

(1) The winter culling returns which were filled in by the
testing officer at the first visit of the season, and
included details of all cows culled subsequent to the
last visit of the previous season (or, in herds not
recorded the previous season, subsegquent to May 31lst).

In most herds these returns would include cows culled in
June, July and early August, as well as any cows culled
after calving, but before undergoing their first test;

for example, cows lost through milk fever or grass staggers.

(11) Monthly testing returns which contained full details of
all cows in the herd and which included the reason for
the loss of any cow during the current season (N.2. Dairy
Board, 1¥39a),

This was a combined Type II(b) and (c¢) Survey

(see p.94), special forms known as Shed Sheets being supplied

to farmers who were encouraged to record all wastage and mating

details for their herds. The testing officer then obtained
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his information from these sheets, supplementing it where
necessary by verbal enguiry. The data collected by the
testing officers was forwarded through the Herd Improvement
Association offices to the Herd Recording Department in
wellington where it was analysed. Although the data has been
collected each season since 1937-38, analyses were not made
for the seasons 1943=44 to 1ly48-49Y inclusive. In analysing
the returns only those which were incomplete or obviously in-
correct were rejected. Table X shows that effective returns
have been obtained from a considerable proportion of all

tested herds.

TABLE X. Number of herds submitting effective herd wastage

Season Number herds submitt- % of all test-
ing effective returns ___ed herds

1938=39 2177 61

1939=-40 2603 64

1940-41 44569 84

1941-42 4424 80

1942-43 2700 * 70 *

1949=50 4591 66

N. 2. Dairy Board Ann. Repts., and Unpub.
Data.
* Estimated.

It was emphasised (N. 2. Dairy Board,193%a)
that herds under Group Herd Test represented a section of the
industry which wax probably slightly better than average so
far as incidence of disease and general wastage was concerned,
For instance, in many cases it was reasonably certain that
herds were withdrawn or withheld from testing on account of
serious trouble with mastitis, sterility, or abortion in the
early part of the season. ™urther, the report of the N. 2.
Dairy Board (1ibid) stated ghat "no method of collection is
likely to ensure 100 per cent efficiency in the collection of
wastage for all farms. "he tendency, therefore, will inevit-
ably be for such returns as these to understate slightly the

incidence of disease in the herds concerned in the collection

of such data, partly through incomplete information being
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retained by the member in regard to winter culling, and partly
due to the fact that the herd sometimes completes testing before
the season has been fully comnleted.* This latter point was
especially applicable in drought seasons.

However, since the chief purpose of the surveys
was to determine the order of importance of the various causes
of loss, the data obtzined were analysed with a view to giving
this information as accurately as possible. In cases where
there was more than one cause of culling the farmer was asked
to specify the chief cause. where two factors such as "low
production” and "mastitis" were responsible in almost equal
degree the animsl was included under "mastitis"™ since it was
probable that the disease was & strong contributing cause to
the low production. A similar juelification applied when
"sterility and abortion" was coupled with "low production"
(N. Z. Dairy Board,l1l938a).

From the analysis of results (Viard,l19465) the
average wastage figures for the seasons 1938=39 to 1942-43

inclusive may be summerised as follows:-

Low Production 5. 63 per cent
Disease (Mastitis 3.72 ) 8.24 " "
éSterility and )
Abortion 2.63)
Qther Causes 296 " "
Total 16. 82 per cent

Thus "low production" appeared to be the greatest single cause
of wastaga. Low production is a purely relative term,
however, end as a culling point it operates as a buffer for
increasing and decreasing herd size. In interpreting the
figure obtauined, consideration must be given to the numerous
environmental factors which may contribute to low production
and which may cause a cow to be recorded as "culled for low
production” when in reality some other factor such as sub-
clinical disease may be the cause of the low level of product-

ion.
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In addition to the wastage data compiled from
the culling returns collected by testing officers, further
investigations were mude by the il. Z. Dairy Board into specific

wastage factors such as mastitis and sterility.

(e) Mestitis.

There have been four main mastitis investigation
projects.
(1) The brom~thymol-blue test project 1938-39.
(11) The large scale field survey 1941-50.
(111) The detailed field survey conducted by consulting
officers in the years 1942=456.

(1v) The penicillin response survey 1948-49.

(1) The brom~-thymol-blue test project: In 1938 Dr. Hucker
of New York State Agricultural Experimental Station, a
prominent mastitis research worker, visited New Zealand and
advocated the use of the brom-thymol-blue test as a field
measure for detecting mastitis. In February 1938 the Herd
Recording Department and the Department of Agriculture began
experiments in four herds to ascertain the efficacy of the
test under New Zealand conditions, and the possibility of its
widespread use by testing officers on their normal visits.
The investigation was rapidly expanded to include 8,450 cows,
at which stage 1t was decided that a service could be given
to all testing farmers. The Dairy Board and the Government
Jointly provided £8,000 to equip all testing officers with
the necessary apparatus. It was hoped to give a useful
service to the farmer by detecting mastitis, and to obtain
reliable duta on the incidence of' the disease.

The service operated in the 1938-3Y season
when over ¢0,000 cows were tested for mastitis, but it was
then concluded that the brom-thymol-blue test was not sufficient
ly reliable to supply accurate detailed data, and while the
service remained available to farmers willing to pay for 1it,
the work was abandoned as a major project (N. Z. Dairy Boara,

1939).
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(114) The ™leld-survey 1941-48: This survey came in response
to the need to discover what factors were assoclated with
various levels of mastitis incidence. Confirmation was needed
for the statement, fregquently made, that good herd management
practices were assoclzted with lower incidence of the disease.
conseguently, in 1641, & Type II Survey was instituted.
Testing officers were pald & fee of £/64 for eash herd from
which they collected information. Co-operating farmers were
provided with forms on which to record all cases of clinical
mastitis occurring between visits of the testing officer.
At each monthly visit the tester completed his copy of the
form from the farmer's copy and from verbal information given
by the farmer. Mastitie was defined as precisely as possible
and was recorded as "chill" (mild) or "severe" on the milkers'
advice. The testing officers taeking rart were unselected
and the infomaation obtained was therefore subject to the
inaccuracies discussed under Type II Surveys (see p.96).
The duata would represent u minirmum incidence of clinical
mastitis according to the farmers' interpretation of the term,
and probably were sufficiently accurate for comparing incidence
according to large groupe of cows.
concurrently with the mastitis survey, the
co-operating farmers completed a “Shed Organisation Form"
giving details of the type of milking plant, the milking
technijue, and generel shed mansgement. It was then possible
to investigate the relationship between mastitis incidence and
the various shed practices.
In each of the three seasons (1941-42, 1942-43,

1943-44) for which the dastu were analysed returns from more
than one thousand herds were obtained. rResults were published
for the following anelyses:~

dastitis incildence uccording to district (N. 2. Dairy Board,

1943); production level (ibigd,1942; 1944); meke of

mllking machine used (ibid,1943; 1944); and month in which

infection was first detected (1bid,1943). Mastitis
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incidence in non-stripped herds (ibid, 1946). Mastitis
incidence according to shed practice in renewing inflations
(1b14,1944). Mastitis incidence in herds dbadly affected
with sore teats compared with all herds (1bid, 1943).
The last-naemed analysis was the only one which showed a
significant positive result. However, the survey provided
useful information on mastitis incidence which formed a
background for later, more detailed work. Al though this
survey was continued until 1948, no further analyses were
published and in the 1948-49 season the method of collection
of information wes dtered and herds which had provided data for
the mastitis investigation were incorporated in the Penicillin

Response Survey (see p.109).

(141) The Detailed Field Survey 1942-45: The purpose of this
survey was "to study field conditions associated with clinical
mastitis and to investigate particular factors, such as
conditions of management in herds showing a high, as compared
with a low incidence of mastitis, general differences in feed
conditions between such groups, and also any other factors
associated either with a high general incidence or a low
general incidence of clinical mastitis.® (Ward et al,1945).
In addition further study was to be given to the inheritance
of susceptibility to mastitis.

Two consulting officers, one in the South Island
(canterbury) the other in the Wellington-Hawkes' Bay (Mamawatu)
area collected data from eighteen and fourteen hefds respect-
ively, the former paying special attention to shed hygiene and
milking machine conditions, and the latter to herd management
practices in relation to nutrition. The farms were selected
to give a wide range of soil, pasture, and climatic conditions,
and wide variation in shed and farm mansgement practices.

Co~operating farmers were asked to keep full
detalls of all cases of clinical mastitis and to notify the

consulting officer immnediately a new clinical case was observed.
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Clinical mastitlis was defined as follows: "all Quarters which
ere abnoruul or which are giving abnormal milk, This includes
any guarters showing discoloured wmilk, clots, sediment, or
watery milk; also any guarters showing hardness, pain, swelling
or other similar abnormal condition" (4ibig).

All quarters of all cows were tested by leucocyte
count (a microscopic examination indicating degree of infection)
at the beginning and toward the end of each season, and usually
at several other times during the season. In addition, samples
were taken and tested from all freshly reported clinical
quarters. This guve information on the degree of sub-clinical
infection at any time, and, from the cultured samples taken
from clinical juarters the type of infection could be determined,
In this way the yeur-to-year incidence of clinical mastitis
was obtained. Herds were grouped into "high', "average",
and "low" incidence groups on the basis of the first year's
information, and their subseguent history followed. Using
these data, the production records of the herds, and the
information collected on shed management pracbtices, the follow-
ing analyses were made and putlished in the . 2. Dairy Board
Annual Report by werd et el (1949):-

1. General incidence of mastitis in each sample of herds.

2. Incidence of staphylococcal and streptococcal mestitis.

3. Clinical guarters before and after December 3lst.

4. Incidence of “"fresh" cases each month.

6. Incidence of mastitis according to age of cow.

6. Incidence of mastitis according to perforumance of machines.

7. Comparative incidence of mastitis in stripped and non-
stripped herds.

8. Incidence of mastitis according to shed hygiene.

With selected herds and two experienced consult-
ing officers, reliable informsztion was pmctically assured in
this survey. Most of that which could be statistically

analysed was included in the above studies. However, the
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assessment of “shed hygiene" and "performance of machines"
could only be madc by ¢ systed of gradings, which reduced the
possibility of accurate analysis. In any case, the number of
herds involveod was too smull to perialt general conclusions to
be drawn regarding the incidence of mastitis according to shed
hygiene and perforauance of machines, and the comparative incid-
ence in stripped and non-strippod herds. The survey also
provided data for further work on the inheritance of
"gusceptibllity” to mastitis which had been cowmmenced eariier
by vard (1933). Ward's investigation, leading to the con~
clusion that hereditary factorg contribute towards "susceptibil-
ity" to mastitis, was further analysed by Lush (1%50) who
supported the conclusions reached. However, following the
success of penicillin in the trestment of mastitis (Filmer,198 ),
the need for research on this disease declined and further
studles on its inheritunce have not been made in New Zealand.
In addition to the above guantitative data a
considerable volume of information was collected on herd
nutrition in the Manawatu herds in an attempt to discover
whether feeding practices and mastitis incidence were related.
Pertinent facts on soil type, quality and composition of past-
ures, pasture menagement, suppiementary feed provision, drain-
uge, water supply, changes of diet, and weather conditions
were kept. However, since no nwierical values could be placed
on most of this information, it could not be statistically
enaiysed and all that could be drawn from it wus a tentative
conclusion by lilelsen (ward et al,1946) that certain practices

were likely to reduce the incidence of mastitis.

(iv) The Pencillin Response Survey 1¢48-49: With the introd-
uction of pencillin as a field mezsure for control of mastitis,
a survey was planned to investigate the results of different
methods of application of this drug. The alims of the survey

were:

l. To follow, Auring the 1948-=-49 season the mastitis history
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of quarters affected with clinical mastitis at any time
during the 1vy47-48 season and treated with pemicillin at
drying off in 1948.
1o determine whether treatment at drying off of all quarters
of aff'ected cows was more effective than treatment of only
the affected juarters.
To explore the possibility of reducing the reservoir of
infection in a small sample of herds by treating all
quarters of every cow at drying off.
To compare the subseguent loss of production of treated
clinical querters and untreated clinical quarters. ‘
To determine the percentage of cures of treated quarters
(ward, Castle and Lawry,1949).

About 500 herds were selected from the herds

which had been included in the Mastitis Field Survey (1941-48).

The testing-officer type of survey (IIc) was abandoned in

favour of returns supplied directly by farmers on a special

form (Type Ib). The co-operating farmers were accustomed to

supplying information concerning mastitis and the forms allowed

ample space for comment and description of sywmptoms. Castle

(1961) claims that the design of forms is an important factor

in the success of such surveys; in general, farmers and

consulting officers prefer to comaent at length on their

observations, and although returns of that nature take more

time to analyse, more accurate interpretation can be achieved

than is possible with stereotyned, abbreviated data. Two

hundred and seventy-six herds were finally included in the

investigation and they were divided as follows into four

groups according to treatment with penicillin on drying off:

1.

2,

Se

4.

In 73 herds only gquarters which had been clinical at any
time during the 1947-48 season were treated.

In 87 herds all quarters of cows which had a clinical
quarter during the 1947-48 season were treated. ,
In 16 herds ail guarters of every cow were treated,

In 101 herds no cows were treated on drying off but all
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clinical guarters were treated during the 1948-49 season.
The quality of the infomuation was good, and veterinary advice
was obtained, where necessary, on its interpretation (Castle,
19541 ). In the published results (herd, Castle and Lewry,1949)
it was aduitited that the nwuber of herds in Group $ was too
amall to give conclusive results in one socason, but for the
other treatments an adejuave sample was obtained. Briofly,
results indicated that despite treztment at drying off,
quarters which had previously been effected with clinical
mastltis wore approximately twice as 1ieble to become clinical
during the following season uas the other guarters of the cow.
There was inconclusive evidence, however, that treatment of
all guarters of all cows at drying orf gave better results
than no treatment at drying off. In compering the subseguent
loss of production from treated (1948=-4Y) and untreated
clinicul quarters (1947-48) the "between-seasons” effect was
eliminatcd by comparing the differences between the herd average
and the average production of affected cows in each season.
This affords a good example of the value of the herd average in
this type of investigational work.

(b) gterility and Abortion

In the five seesons 1938=39 to 1942-43 inclusive
about 15 per cent of wastage in the herds sampled was due to
"gterllity and abortion" (ii. 2. Dailry Board,1945). The losses
from these two factors were combined because of the dAifficulty
of separating their effects. Secondary infections following
abortion play an appreciable part in raising the incidence of
"empty" cows,

As 1in the case of mastitls, the first require-
ment of research workers in the investigatlon of sterility
problems wes reliable information on the incidence of the
complaint and 1lts relationship (if cny) to such factors as
district, age of cows, herd management and production level.

To obtain this information the Herd Recording Department
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organlised the folliowing surveys:-
(1) The farmer survey of 1lyi8-05 and 1939-40.
(11) The consulting officer survey of 1940-41 to 1943-44
inciusive.
(141) Dpata collected with the Calf wastage and Nutrition

survey i946-47%.

(L) The farmer survey 1938-40 (Type Ib): 1In the 1938-39

season fifty-seven testing members were selected to provide
detailed breeding records on their herds. During 1939=-40 data
were collected from ninety herds, the complete information on
all matings of each cow being recorded in special books. In
addition during the second season, the Department of Agriculture
made semen examinations on the bulls in use in forty-five of
thz ninety herds surveyed (N. 2. Dairy Board,1940).

S8ince the information the farmers were asked to
record was of a type which most keen farmers Keep for themselves,
it is probable that the data obtained was reasonably completes
The semen-testing of the bulls in forty-five herds made it
possible to exclude thc effecta of sire sterility, although the
fact that some of the bulls were examined only once Aduring the
season (Blake,1940) reduced the value of the tests, since the
fertility index of a bull could vary considerably within one
season (Blake,1941).

The herds concernsd were confined to one district,
the Walkato (wWard,1940), the mating results to two seasons,
and the semen-testing to one season. In addition, the number
of herds involved was relstively small and herds were, in some
cases, chosen beceuse they were experiencing infertility
problems. Therefore, generaslisatlons concerning the level of
fertllity in the notional tierd could not be made with safety,
but the datu, when anelysed (. 7. Duiry Board,lusy; 1940) served
to define the neture und the wmugnitude of the problein,

fecllitating the mors comprehensive studies which followed,
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(11} The consulting officer survey of 1¢40-44: This survey
was planned to give inforiatlon similar to the earlier sterility
survey, bui wilth increused wccuracy, und from o more represent-
ative saupie of heras. mech of the six consulting officers
(one in eech Ilerd Iuprovement Association) arrsnged for full
information to be kept on matings in spproximetely forty herds
where bulls were segregeted from the herd and hand mating
practiced. The furuers recorded all netings, and the breeding
records of cows not in celf or eborted were avallable at the
end of the season. The informution was then collected by the
consulting officers, i.e. & Tyre II1I(c) survey. In the first
seuson (1940-41) 231 herds were included, bui due to wartime
difficulties the number fell to 18 herds in 1943-44. However
the survey continued for four seasons and ylelded a considerable
volume of reliable inform=tion which served "to ascertain the
general nature and extent of the sterility problem as obtaining
in typical dairy herds in this country" (i. Z. Dairy Board,1944).
Many of the znalyses taken from the 1938-40 survey were repeat-
ed with the deta obtained in the survey under discussion, and
there w as good sgreement in thc rcsults. A3 cxamples of the
type of information obtained, the following were some of the
analyses publighed:-
1. Influence of age of cow (.. & Dbairy Board,1941).
2. Size of herd end fertility (itig, 1940,.
3. Fertility and herd production level (ibid,1941).
4. Influence of abortion on fertility (1ibid,1941).
5. Influence of seasonel conditions on rfertility (ibid,1940).
6. Compurison of fertility rates of second and subseguent
services based on ferillity at first service (1bid,1944).
In these analyses the Tertility index was calculated from the
number of services per conception, along with the percentage
of cowe "empty" &t the end of the season (N. Z. Dailry Boerd,
1944). An index of this nuture had the advantage that in

asgsessing sire fertility the iniluence of sterile cows was

removed, but since the dats for matings to "empty" cows was
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inclucded in most of the tables, & correction to include these

in the fertility index could if desired, easily be made.

(111) Dete collected with the calf Wastage and Nutrition
Survey 1946-47: This project was designed "as a check on the
earlier data and as a follow-up to the investigations ... ON
temporary sterility” (M. 2. Dairy Board,1947). Farmers
co=operating in the Calf vastare and 'Mutrition Survey (see pe 119)
were asked to keep full rccords of matings, abortions and 4ary
cows. The consulting officers visited esch farm during the
spring and sutumm and collected d:ts from the Shed Sheet
(Type IIIc Survey). Information over e two-year period from
389 herds in ell Herd Improvement Assoclations was available
for enalysls, this providing a representative sample of
reliaeble dats. Analyses not previously :ade, and published
by N.Z2. Dairy Board (1947) included:
1. Subsejuent breedihg history of cows "empty" following the
1945«46 breeding: season.
2. conception rute of cows "emty" in 1945-46 but fertile in
1946-47.

The collection of fertility data is being
continued, and from the thrcece surveys discussed complete
breeding and fertility informution is now (1951) avallable
from some herds for a perind of over ten years. It 18
intended to continue the collection of this materiel although
it may not be regularly anelysecd, for it 1s now considered
that sufficient generzal information on the subject has been
obtained. However, such dots wlll iaake possible a future
study on the inheritence of sterility, and preliminary work
on this aspect of the =rotlem is now in progress (Y. Z. Dairy
Board, 1951.).

Tertility surveys made posslble en assessment
of the effect on subsejuent fertility of vaccination with
"Strain 19" ageinst contegionus ebortion. The widespread use

of this vaccind (Filmer,194%a) made it desirable to determine



- 115 -

whether or not calfhood vaccination resulted in decreased
fertility of yearlings and two-year olds. Ward et al (1948)
reported that herds were selected from amongst those which had
taken part during the previous three years in the Calf Wastage
and Nutrition Survey. For these herds data were available on
calf rearing practices including whether or not the calves

had been vaccinated. Fertility information had also been
recorded. A survey of fertility within herds before and after
the adoption of vaccination, involving 114 herds for fertility
in yearlings and 83 herds for fertility in two-year o0ld heifers
indicated that the use of the vaccine did not lower fertility
(1b1a).

This example 1llustrates the way in which an
analysis can be buillt up from several different sets of data.
It demonstrates the value of accumulating over a number of
years, reliable information from a large number of herds, on
as many phases of management, wastage and production as 1is
practicable. It 1s then possible to take out surveys as the
need for them arises instead of having to collect separate data
on every new problem There are, of course, certain cases
where special fileld investigations have to be made, but this
in no way detracts from the value of a large volume of general

information which can be drawn upon as required.

{c) Other Causes of Herd iastage.

The three factors already discussed account for
nearly three-quarters of herd wastage. The relative importance
of the other disease factors was discussed by Wward (1945) but
except for determining their general order of importance as
causes of wastage, the Dairy Board has done no detailed
investigational work on them. The wastage from bloat, tuber-
culosis, grass staggers and milk fever represent only b6 per
cent of total wastage (1ibid). However, cullings from theé;
causes do not measure the economic losses they entailed since

there 1s no record of the number of cases occurring and
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subseguently recovering, or the loss of production involved.
More extensive investigations of these problems may, therefore,
be Justified.

Further work on tuberculosis does not come within
the present sphere of Dairy Board activity since the problem
is one best controlled by Government legislation. In the
case of bloat, however, no extensive field investigation of the
conditions under which this ailment occurs has been reported,
and a more precise definition of the conditions associated
with bloat in New Zealand could, conceivably, stimilate
world-wide research on this problen It would be essential,
however, that such an investigation should include a large
sample of farms and the necessary uniform definition of
environmental conditions would be difficult to achieve.
Consequently the resulting data would be difficult to analyse.
Similar considerations apply to milk fever, grass staggers and
paralysis. It should, however, be possible to obtain inform-
ation on the incidence of these minor diseases which would

permit an assessment of their economic importance.

£ SIRE WASTAGE.

Commencing in 1938-39 and extending over four
seasons a survey was conducted to obtain information on the
sires in use and causes of sire wastage in the industry's
recorded herds. During March and April each season all
testing officers were instructed to collect from each herd
visited detalls of sires used in that season and the reason
for wastage of any sires. The simplicity of the information
required in this Type II(b) Survey meant that fairly acourate
returns could be expected.

The proportion of herds furnishing details in
the first season is not available but Table XI indicates the

results in subsequent years.
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No. of herds No. of % of recorded
supplying bulls herds repres-
_ented
1939=-40 3,130 5,395 78
1940-41 4, 630 7,772 87

- N. 2. Dairy Board Annual Reports.

when the data was analysed to show the age and
breed of sires in use the breed analysis compared favourably
with the actual proportions of pedigree cattle registered in
the respective herd books (N.2. Dairy Board,1939a). This
suggested that the data was fairly representative of the
industry as a whole.

The analysis of sires "“lost, sold or culled”
was of particular value since it gave, for the first time,
derinite information on the causes of sire wastage and showed
that much of the loss was avoidable. The two factors "“danger
of inbreeding" and “culled on account of age® accounted for
about 26 per cent of «ll wastage. It 18 almost certain that
culling for the former would have been much lighter had farmers
been aware of the actual degree of inbreeding likely to ocour
in their herds and the limits beyond which it was thought
advisable, by competent authorities, to inbreed. Similarly,
unnecessary losses occurred because of the belief of many
farmers that a bull was too 0ld for use at six years of age.
Thus in 1938-39 thirty-two per cent of bulls culled for age
were disposed of by their sixth year and 60 per cent by their
eighth year (1ibia). In the 1941-42 season the corresponding
figures were 47 per cent and 72 per cent. A better
appreciation by farmers of the facts concernihg the fertility
and activity of bulls at different ages (see p.118) would have
considerably lessened the incidence of culling on account of
age. The need for better management of herd sires was

revealed in the high wastage from "accident and injury" and
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"fence-breaking and dangerous. "

Investigations on Bull Pertility.
In the sterility surveys discussed previously

(see p.111) details of individusl matings of a large number
of bulls were obtained. The records of a large and reasonably
representative sample of these bulls during four seasons showed
that "under natural conditions the fertility of the average
bull does not show any definite daciine until about nine y;ara
of age" (N.Z. Dairy Board,1944). In view of the belief,
then widely held (ward,194ba) that the fertility of bulls
declined seriously after sbhout their fifth year, this was an
important finding, for 1t meant that good bulls could be used
to advanced ages with grsater confidence, and helped to dispose
of the argument frequently sdvanced against sire survey that
by the t{ime a bull was proven he was too old for further use.
The Dairy Board's wastage statistics indicated
that only about 10 per cent of sire wastage was due to sterility.
Further investigetion of this problem lay beyond the province

of the herd recording organisation.

G, CALF WASTAQE.

To the deiry farmer, wastage of calves from
birth to the stapge at which they should normally comé into
production is an important consideration, for it mey seriously
limit the scopec for sclection in choosing replecement stook.
Difficulties experienced in rearing caslves vary greatly from
farm to farm and district to district. Factual information on
the extent of calf wastage and the factors causing or influene-
ing it, was sought by the Dairy Board in a series of investig-
ations commenced in the 1939-40 season. These were:

(1) The herd waspage survey, 1939=40.,

(11) The calf wastage survey, 1940-41 to 1943-44.

(111) The calf wastage and nutrition survey, 1945-46 to
1947-48.
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(1) Date collected with the Herd Viustage Survey 1939-40:

The history of 1,026 calves identified by tattoo in 75 herds
was available from the wastage survey (Type IIb) described
previously (see p.l1l0Z) (W.Z Dairy Board,1940). The sample
of herds was very smell, the information was incomplete after
identification of the calves, and there was no record of
losses occurring between birth and identification. Therefore
the project served merely as a preliminary indication of the

probable extent of wastage in calves and yearlings.

(11) The calf wastage Survey 1940-41 to 1943-=44: In the first
season (1940-41), the six consulting officers (one in each
Herd Improvement Association) collected detailed information
on the calving record of every cow in 221 herds, as well as
details of the fate of all calves born. wartime conditions
reduced the number of herds under survey to 128 by 1943-44.
The consulting officers arranged with the farmers to keep the
necessary records on forms provided, the information being
checked and collected periodically (Type IIIc Survey). A
sumnary of results for four seasons (N.Z. Dailry Board,1944),
showed that in recorded herds nearly 80 per cent of bull
calves were sold as "bobby calves" whilst almost 76 per cent
of heifer calves were reared. A sample of 35,000 calves
gave a sex ratio of 52.2 bulls to 47.8 heifers and indicated
that twinning occurs in about 1 per cent of all calvings.
Actual causes of death of calves intended for
rearing were not recorded in this investigation, but this

information was obtained later (see (1i1) below).

(111) The Calf Wastage and Nutrition Survey 1945-46 to 1947-
48: The previous two surveys provided some information on the
extent of calf wastage, but the need remained for more precige
knowledge of the causes of loss, the times at which losses
occurred, and the factors associated with various levels of

wastage. In 19456, therefore, each of the six consulting
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officers organised & reasonably typical group of approximately
one hundred herds (a total of b661). ward (1946a) stated
that it was inevitable that there would be a bias in favour of
the high producing herds because of the difficulty of getting
satisfactory data concerning herds under poor management op
poor conditions. The first season's work was regarded as
exploratory &nd gave co-operating farmers the opportunity to
become thoroughly familizr with the data required. A mumber
of weaknesses in the technigue were discovered and remedied
with the result that reliasble returns were obtained in the
second and third years of the survey. In addition, many of
the farmers were co-operating in the fertility survey, which
provided supplementary information.

The farmer was provided with a form on which
he recorded detalls of calf wastage in yearlings, calf nutrition,
and general herd nutrition The consulting officer visited
every farm twice each year, in the spring and autum, and
collected the recorded information from the farmer's form.

In many herds a double check on calf histories was available,
(1) from a separate sheet on which the farmer recorded the
nams of the dam of each calf saved for rearing and (2) from
the Allocation Sheets for calves identified by tattoo. Also,
where possible, the consulting officer personally counted the
number of calves being reared. If the details supplied from
these three sources did not coincide a check was made to detect
the discrepancy (Lawry,1961). In addition to collecting the
above records, the consulting officer at each visit made

notes on pasture conditions and the condition of the stock.

In this manner, well authenticated data on
calf wastege and nutrition from a large and well distributed
sample of herds, admittedly better than average, were obtained.
when analysed (N Z. Dairy Board,1947) this gave information
not ondy on the causes of wastage but the ages at which loss

from the various causes occurred.
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In analysing causes of calf wastage, herds
were divided into three production grades, "above average",
"average" and "below average'", relative to their group average
(approximately 26 herds in & locality). Although over
20,000 calves were included in the swurvey, over half of them
were in the "above average" group, and of the total wastage
of 1,214 calves, only 292 were in the “below average" and 340
in the “average" group. Each of these were subdivided amongst
seven causes of loss, so that whilst the number of herds in
the survey were considerable, the conclusions on causes of
calf wastage were actually based on rather emall numbers in
each class (N. 2. Dairy Board,1947).

Many of the analyses, were, of necessity, based
on the subjective observations of consulting officers on such
factors as hyglene and conditions of grazing. These were
graded “good", "average" and "poor", and in view of the great
difficulty in assessing grazing conditions it is likely that
there were considerable variations in any one officer's gradings
and even greater differences between officers. The same
t¢pplied, in lesser degree, to gradings of "hygiene'. It should
be stressed that long practice is required to obtain uniform
subjective gradings under relatively uniform conditions. with
conditions varying as they do throughout the Dominion, highly
repeatable results could not be expected. Furthermore, because
the sample comprised above average herds, the number classed as
"poor® was relatively small and it could not be conclusively
stated that wastage was lower with better grazing or more
hygilenic feeding conditions. Other unalyses, presented at
the conclusion of the survey (!. 2. Dairy Board,1949) included
culf wastage according to: (1) level of cow nutrition, (2)
autumn condition of heifers, (3) level of nutrition of calves
during their first winter, and (4) nutrition up to mating,
based on "good", "average", and "poor" gradings in each case.

These also, suffer from the weeknesses of subjJective techniques.
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However, the Herd Recording authorities are fully
aware of the above conslderations, and the methods discussed
are the only practicable ones by which information of this
nature can be obtained on a large scale. Experience gained in
numerous past surveys makes it possible to guard against gross
inaccuracies and to use modifications calculated to enhance the
value of survey material. Thus, in the celf wastage and
nutrition survey attempts were made to increase the accuracy
of gradings by making them at a specific time of the year,
although this was made dAifficult by the large number of herds
supervised by each officenr. Purns were graded "good, “aver-
sge"”, and "poor" according to management and husbandry
conditions, and each farm was reclassified each year to allow
for any improvement or deterioration which might have occurred
between seasons (Lawry,1951) Finally, consulting officers
have regular conferences at which efforts are made to obtain
uniformity in all work such as the grading systems employed
in surveys. In the four cases mentioned above (page 121)
the consistent differences in wastage found between “good"
"average" and "poor" groups were analysed statistically and

proved, in most cases to be significant (I Z. Dairy Board,1949).
4, CONCLUSIONS.

The tasks of defining the megnitude of wastage
in deiry stock and of determining the relative importance of
the various causes of loss have been largely completed for
the present. In addition, some information has been accumlat-
ed on the factors associated with various levels of wastage in
different classes of stock.

It is difficult to assessthe effects of the
Dairy Board's investigations into herd wastage. As yet it
appears to have stimulated little research on disease problenms,
although with the success of penicillin and "Strain 19" the

urgency of the need for such research has been considerably

reduced. It can be argued, inconclusively, that factual
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evidence of the lmportunce orf mastitis as a wastage factor
hastened the exploitation of penicillin as a preventative

and curative measure. The widespread use of "Strain 19" may
have been similarly hastened, and certainly, a valuable
service was performed when an analysis of accumulated data
showed that this vaccine was not detrimental to fertility.

The sterility problem in cows has now been well
defined, and, with the exception of a study of the inheritance
of the complsint, future work lies more in the sphere of the
veterinarian than the survey expert.

Of the data collected on sire wastage and
fertility, the most valuable was that which showed that on the
average, sire fertility declined 1little with age until after
the ninth year. This finding was important because it came
at a time when the use of proven bulls to advanced ages for
both normal mating and artificial insemination was being
advocated.

The calf wastage returns were of note chiefly
beceuse they indicated a falrly consistent assoclation between
good husbandry conditions and low calf wastage.

The most recent herd wastage survey analysis
(1949-50) indicates that despite the success achieved in
decreasing disease wastage, thefeplacement rate remains
relatively unchanged. whether this state of affairs will
persist 1s a matter for conjecture. In the past great stress
has been laid on the economic loss from disease, the high
wastage rate, and the conseguent short herd life of the average
COw. Although the recent theoretical work of Rendel and
Robertson (1950) led to the conclusion that " ... longevity as
such can be shown to have little economic value compared with
high yield", these workers emphasise that "it does not follow
that freedom from diseuass and constitutional well-being are
not importent characters”. wastage through disease and

accident 1s obviously of considerable importance since it not
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only causes direct financial loss but it also 1limits the amount
of culling possible. Consegyuently, any success achieved by
the New Zesland Dairy Board in decreasing wastage in dairy
cattle is offgreat importance to the dairy industry.

SMENT _AND HUSB Y SU
ULR 0 V .

Since so many dairy farming problems are connected
in some way with nutritlion, & nuuber of attempts have been made
to collect information on feeding practices in New Zealand
herds. In general, these have been related to the effect of
nutrition on some particular factor such as mastitis or calf
wastayge. The predominance of grussland farming in New Zealand
hes made difficult the collection of precise information on the
plane of nutrition and its influence on other factors.

The first swrveys conducted by the Herd Recording
Department were designed to determine the methods and practices
of those dailry farmers who had achlieved and were maintaining
high levels of production (ward,1941). More recent work has
been confined to specific problems such as calf nutrition.

The three maln surveys yielding informstion
concerning problems of hutrition were:

(1) The Nutrition 3urvey 1940-41.
(11) The dastitils Survey 1942-45.
(111) The Calf wastage and Nutrition Survey 19465-48.

(1) The Nutrition 3Survey 1240-41: The Nutrition Survey 1940=-41
was planned as & Type I1I(c) Survey "to give some broad definitio
of the feecdling and managewent pollicles assocleted with the
higher-producing herds in each district" (N. Z. Dairy Board,1942).
The consulting officer attached to each of the six Herd
Improvement Assoclations selected approximately forty farmers

who were supplied with forms on which to keep records of feeding
conditions and prectices, service dutes, and condition of cows

at service. The consulting officer visited each farm at least
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three times a yeer to muake observations on pasture conditions
and the conditlon of the cows.

By grading the cows at calving '“"good®, "fair®
or "bed" sccording to condition it was hoped to make a
subseguent study of the lactatlon curve sccording to condition
8t celving (Technicul Committee,1940). However, in February
1642, owing to wartime difficulties the survey wes abandoned
(Technical Comalttee,1942). It proved impracticable to
analyse the detullcd reports of the consulting officers, and
consequently no sumneries of results for the 1940-41 season

were published.

(11) The Mastitis Survey 1942-46: The work of Nielsen (see
Wvard et ul,1¢46) in attemting to relate herd nutrition
preactices to mestitis Incidence has alresdy been discussed

(see p.107).

(111) The Calf wastage and Nutrition Survey 1945-48: The
method adopted in this survey was discussed in detail in an
earlier section (see p.119). Briefly however, detailed
information was collected by consulting officers from a large
sample of herds, on calf wastage and certain phases of herd
nutrition and calf rearing. Numerous analyses were made
relating various feeding practices to wastage and, in general,
it was found that good mansgement and feeding eonditions were
closely associated with low levels of wastage (N.Z. Dairy
Board, 1949).

A future project arising from this survey will
be the examinatlion of production records of heifers with known
nutritionel history. An attempt will be made to compare the
effect of "good" as compared with "poor" rearing methods on
future production end length of working life. The necessary
information will be avallable in the production and wastage

returns (Lawry,1951).



- 128 -~
2, F AG PROJECTS.

The Herd Recording Council has attempted to
foster herd improvement through better husbandry methods.
In 1939 six consulting officers were appointed chiefly for
the purpose of securing the more widespread adoption of good
farming practices. To aid the extension programme, attempts
were made to determine the factors related to high produection,
but early projects such as the Nutrition Survey of 1940-41
(see p.126) had to be abandoned during the War. More
recently, this type of investigation has been resumed in two
main projects:

(a) The farm-management survey 1948 -.

(b) The Production Investigation Project 1948 -.

a he Fa -.

ward et al (1960) stated that "field research
into better methods of feeding and management of Adairy stook
usually resolves itself into a study of the practices preval-
ent on the more efficient farms and their general comparison
with those on the less efficient.” In 1948, in an attempt to
gain general information on the association of popularly
accepted farming practices with high production, farmers
receiving the continuous testing discount (see p.89) were
asked to couplete and return a juestionnaire giving details of
area of farm, stock carried, artificlal fertilisers used,
amount of hay and silage saved, supplementary feeding and
other farm practices. In the first seasoh, satisfactory
retwurns were received for 1,890 herds. These herds produced,
on the average, about eighteen lbs. of butterfat more than
the average of all recorded herds and the sample studied would
be, therefore, thirty-five to forty lbs. of butterfat per cow
better than the average for all herds in the Dominion.
published results (Ward et al,1960), demonstrating thre cegree

of assoclisation of various practices with higher per ccw cna
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per acre production should prove a useful guide to farmers
and extension workers The survey 1is contimuing and data
from each herd 1is being recorded on cards, the ahalysis
then being performed mechanically.

These studies are of apecial interest in that
they demonstrate some change of emphasis in herd recording,
from production per cow to production per acre.

The work of Mitchell (1949), and Hamilton and
Mitchell (1660), which suggested that production per acre
was more closely assoclated with carrying capacity than with
production per cow has aroused considerable interest in New
Zealand. It has led to the claim that higher per acre
production might be achieved by carrying more cows, even at
the expense of per cow production. In support of this
thesis Mitchell (194Y%) claimed that the efficiency of
utilisation of food declined above a certain genetic product-
ion celling which was placed tentatively at about 270 1lbs. of
butterfat for his sample of data.

To study further the relationship between
production per acre and production per cow together with the
assoclated factor of carrying capacity, ward et al (1960)
made a tabulation of data from 863 herds and this indicated
a strong assoclation between per cow and per acre production.
An analysis of production per acre and per cow, according to
carrying capacity for the same farms, showed that a very
strong assoclation existed between carrying capacity and
production per acre, but at the same time per cow production
showed a slight increase on the farms with high carrying
capacity. This indicated that production per cow had not
been sacrificed in achieving high carrying capacity.

The relative influence of carrying capacity
end per cow production on production per acre will remain
unknown until more information is obtained on the relative

efficiency of utilisation of feed by dairy cows at different
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levels of production. It 18, obviously, an important
question since the efficiency of dairy farm production may

be affected detrimentally by undue emphasis on the wrong
policy. The N. 2. Dairy Board's investigations of factors
assoclated with high per acre production mey help to determins
the correct policy, though the studies of intake by grazing
animels now being conducted at Ruakura Animal Research Station
(wallace,1950) appear to offer the most promising epproach

to the determination of efficiency of production under free-
grazing conditions.

In studying carrying capacity and per acre
production great difficulty is experienced in obtaining
accurate figures for the area “"devoted to dairying" on any
farm. Many farms have a "run-off" (an area of land, not
adjacent to the farm, on which cows may be wintered or the
young stock raised but which is not usually used by the milk-
ing herd during the milking season), but even on self-contained
units it is difficult to assess the influence of such factors
as swamps, bush and plantations on effective grazing area.

In addition, carrying capacity of a farm for dairy stock is
influenced by purchased feed, and mixed farming pursuits.
Consequently, whilst per cow production can be consistently
estimated within known limits of accuracy, estimates of per
acre production are subject to inconsistent errors of unknown
magnitude and therefore must be used with caution as indices

for herd improvement studies.

b he Produc -
In October, 1947 the Standing Advisory Committee
(1947) recommended to the Herd Recording Council that the
consulting officers should be relieved, to some extent, from
survey work, diverted more to their original role of extension
workers, and be given an opportunity to demonstrate their
ability to secure an increase in production in their districts.

Beginning in 1948 each of the four most senior
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officers selected a number of low producing farms within his
district and by 1950 about forty farmers in each area were
co=-operating in the Production Investigation Project. The
task of the consulting officer was, first to determine why

each farm was not producing satisfactorily and then to proceed ,
with the co-operation of the farmer, to overcome the various
problems limiting production. It was stressed that the
sonsulting officer should not become, in effect, the farm
manager, but should by suggestion and advice encourage better
farming practices.

Detailed records and observations are made, and
kept up to date for each farm but, in general, the information
recorded does not lend itself to analysis. The project is
serving three main purposes:

1. It helps the farmers concerned.

2. It helps the consulting officers to become intimately
acquainted with their districts.

3. If the project is successful the results will make a
usefil publicity weapon in inducing other farmers to
inprove their farming methods.

Some of the herds are now (1951) in their thira
season on the scheme and although insufficient time has elapsed
for the results of improved breeding policies to be evident,
Lawry (19561) stated that considerable success has been
achieved in raising production. Progress 1s measured chiefly
by comparing the herd average of the co-operating farmer,
season by season, with the average of the herd-testing group
to which he belongs. This gives an indication of the achieve-
ments of one farmer relative to others under similar conditions.
It is hoped at some future date to compare the trend of
production in co-operating herds with that in other low-
producing herds under comparable circumstances £ibid). Mean-

while, however, no results have been published.
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3. SHED MANAGEMENT INVESTIGATIONS.

During the recent War the shortage of labour
stimulated the adoption of various labour-saving practices
and this in turn gave rise to a growing interest in milking
efficiency. The effect of various milking technijues on
production and efficiency have been studied by the N. 2. Dairy
Board and these studies have led to an investigation of
milking temperament.

The work relating to shed management may be
divided into three main sections:

(a) Non-stripping investigations.
(b) Investigations of milking technique.
(c) Studies of inheritance of ease of milking.

{a) Non-stripping Investigations.

The controversy aroused in the last decade by
the widespread edoption of non-stripping made it desirable to
determine the effect on production of this practice. Several
separate investigations have been made.

(1) The Combined Survey 194l: During November and December
1941 the Dairy Board and the Department of Agriculture
surveyed twenty-eight North Island herds, in which non-stripp-
ing had been adopted. ward et al (1942) rephrted that each
herd was visited, seventeen of them during milking, when a
study was made of the milking technigue. The efficiency of
the machines was checked and some information collected on
the rate of milking. Production records were available in
each herd and it was possible to compare production figures
for 300 cows made before and after the adoption of non-stripp-
ing. This small-scale project gave the first definite
evidence that the change from stripping to non-stripping did
not depress production and was a finding of some consequence
in view of the saving in time and labour which would result

from the universal adoption of non-stripping.



- 133 -~

(11) Analysis drawn from Mastitis Survey 1944: In the
large-scale Mastitis Field Survey commenced in 1941 (see p.106)
a record was kept of "non-stripped" herds. A study of the
production records, "“smoothed"” for seasonal effects, of 266
such herds before and after the adoption of non-stripping
falled to show a significant change in production in either
direction (N. Z. Dairy Board, 2944). A further anelysis of
the avallable mastitis data on these herds showed neither
more nor less mastitis in stripped as compared with non-
stripped herds.

These anelyses denonstrated once again the value
of having a large volume of information on recorded herds,
for this made possible the presentation of authoritative

inforgation on a topical guestion without the need for a

speclal survey.

(111) The Effect of Continued Non-Stripping: In 1948 Ward
et al (1948) made a further analysis of data collected with
the Mastitis Survey to determine not only the effect on
production of the cessation of hand-stripping, but also the
effect of continued non-stripping over a number of seasons.

In sixty-elight herds production records were
avallable for the seasons before and after the change was
made. In view of the difficulty of correcting records for
seasonal effects, the production record of each herd was
compared with the production of the herd-testing group during
the appropriate season. The trend of production was followed
for up to six seasons after the cessation of hand stripping,
and although the number of herds in each group was rather
small, results indicated no loss from continued non-stripping.
In fact, production remained unaltered in the first three
seasons after the adoption of non-stripping, but due ®ither
to improvements in general herd conditions, or to the breeding
of stock better adapted to non-stripping (or both), the herd

averages showed a significant increase in the fourth, f£ifth,
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and silxth seasons as compared with the group averages (Wward

et al,1948).

(1v) Effect of Non-stripping on :Efficiency: In the investig-
ation of milking technigue (ward et al,1949) some indication
was obtained of the incidence of non-stripping and evidence
was produced showing that this practice was an important
factor in increasing the number of cows milked per milker

per hour (see below).

{b) Investigations of Miiking Technigue.

During the 1948=49 and 1949-560 seasons
comprehensive surveys of various milking technigues were
carried out by recording officers in the Bay of Plenty-East
Ccoast Herd Improvement Association area, and by the Dairy
Board's consulting officers. In the 1948-49 season the
consulting officers made detailed rdéports on 121 herds,
including milking times for individual cows (Type IIIa Survey),
and the recording officers obtained milking times for each
of 489 herds (Type IIa Survey). The survey was undertaken
during February when most cows had been in milk about six
months, 80 that the results obtained may not reflect accurate-
ly milking times during the "flush" months. Numerous
anelyses of results were published (Ward et al,1949) indicat-
ing which practices were likely to increase the speed and
efficiency of milking.

The investigetion was continued by the consulting
officers during the 1949=50 seuson when satisfactory data was
obtained from sixty-eight herds. In addition to supplement-
ing the previous season's results, preliminary data were
collectdd for an investigation on the influence of breeding
on ease of milking (see p.135). conseqguently, herds were
selected in which sires had been surveyed for a number of
years and details of breeding were available. At one milking,
during November or December, milking times (including machine
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end hand-stripping times, were recorded for each cow. To
check the accuracy of a timing based on onc milking, a small
sample of herds was checked several times. This check reveal-
eéd that in general the times for one milking could be accept-
ed for groups of animals, but some individuals showed
considerable variation from milking to milking (ward et al,
1950).

The figures obtained on milking times permitted
a study of the relationship between average milking rate on
tho one hand, and on the other, milk yield, age of cow,
annual production snd stage of lactation (ibia).

Using the data collected in the survey Just
discussed, analyses for each herd were made on the basis of
the sire and where information was avallable for at least
eight daughters an average milk yield and milking-rate was
calculated. These figures were compared with the average
for the herd and for all cows not included in any particujlar
sire group. The comparisons indicated marked differences
between daughters of different bulls within herds. To assess
the influence of the sire on the milking rates of his
daughters in different herds the daughters of three bulls
used for artificizl insemination were studied. When the
daughters of individual bulls in different herds were studied,
however, they displayed widely different milking rates.

The limited amount of duta obtained in this survey indicated,
therefore, that whilst there was an hereditary influence,
environmental factors were more important in determining
rate of milk flow (ward et al,1960).

The investigation was continued during the
1960-61 season when each consulting officer obtained data
from three or four herds. The greatest weakness of the
previous year's work was the fact that milking times were

based on only one timing. The 1950-61 data, however, were
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obtained from three observations. Times taken to milk

each cow, from "cups on" to "cups off", and total time each
cow was in the ball were recorded during visits in November,
January and March, On each occasion times were teken at
two successive night milkings. This procedure is expected
to give a more relieble measure of milking-time. The herds
selected for this investigation contalned daughters of proven
sires and breeding records were available for some years
past. In addition selected recording officers collected
information on shed organisation (Lawry,1951). Prom this
data it is hoped that by making daughter-dam comparisons
more definite information on the inheritance of fast-milking
qualities will be obtained (ibid). A reliable estimate of
the heritability of this character will indicate what degree
of emphasis should be placed on selecting for 1it.

goncusion
The above investigations of shed management

practice, indicating that the iilking process can be greatly
accelerated, giving more efficient utilisation of labour
without loss of production, must have given many farmers
added confidence in adopting new methods. It is probable,
for example, that the publiclty given to the results of the
Dairy Board's non-stripping investigations hastened the wide-
spread adoption of this practice. In addition, however, it
is generally acknowledged that the visit of Professor Petersen
to New Zealand in 1948 was an important factor in the improve-
ment of milking technigjue. ward et al (1949) estimated
that "the number of sheds in which milking did not involve
hand~-stripping increased from approximately 257 of all sheds
in 1947-48 to 504 of sheds in 1949«~560. "

The present trend toward the achievement of
faster, more efficient milking, by the use of proven shed
technigues and clese co-operation between the cow and the

milker, is one which will do much to reduce the drudgery long
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essocliated with the milking process.

1, EFPFECTIVE AVERAGE PRODUCTION SURVEY.

At the commencement of the 1936-37 season the
@overnment assumed control of the marketing of New Zsalend
dairy produce under the Primary Products idarketing Act (1936).
As defined by the Act, the Guarunteed Price to be pald for
butter and cheese in the first season, 1936-37, was an average
of the prices received in New Zealand during the period of
eight to ten yesars prior to &lst July, 1936. In fixing the
price to be paid in subsejuent years, however, regard was to
be had, among other factors, to "the costs involved in the
efficient production of dairy produce® (ibid).

In July, 1v48, therefore, a Guaranteed Price
Advisory Committee was set up with the task of determining
detalled costs of production in terms of pence per pound of
butterfat. This Comnittee recommended to the (Government
that gvosts of production be calculated on the besis of an
efficient average per cow production of 240 1lbs. of butterfat.
The Government, however, amended the buasis to 250 1lbs. of
butterfat.

One of the recommenduations of the Herd Improve-
ment Plan of 1939 was that "the Govermnent should not adopt
any index which would complketely offset the increase in
efficlency gained by those farmers who avail themselves of
the advantages of llerd Inprovement. " That is, i1f the
effective production of cows wus railsed " ... then as an
incentive to the dairy farmer to strive for increased
production no greater amount than 50 per cent of such
increased production shall be included in the per cow index
on which the guaranteed price is based" (N, 2. Dairy Board,
1939). Under the Herd Improvement FPlan a Technical Conmitt-

ee of the Herd Recording Council was set up, and one of
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duties was to determlne the basis upon which the

"effective average production”" of all cows should be computed,

The Comnlttee decided that the average to be

determined should be known as the “effective average product-

ion

1.

2.

of cows in milk", and 1t was calculated from:
The total butterfat supplied to dairy companies and used
for manufacturing purposes.
The "effective" number of cows in milk i.e. "the total
cows carried on the property between 1st August and 28th
Tebruary following, either in milk or intended to be
milked during that perilod. Such number to be calculated
by averaging the monthly total of such cows for the
months August to February inclusive" (Technical Committee,
1939).

In order to obtein the necessary data the

Technicsel Committee (193%) decided on the following procedure:-

"(1)

(2)

(3)

To obtain through Dasiry Company Secretaries the mumber
of cows in mllk &t 15th January for all farmers supply-
ing such factories; excluding licensed suppliers of
whole milk and/or cream for liguid consumption.

(The Dairy Companies sent out forms which were filled
in by the supplier and returned to the factory).

To arrive at the "effective” number of cows mentioned
above, informution was collected concerning all cows
carried on the property either in milx or dry (but
intended to be milked during that season) from the herds
tested by the Herd Improvement Associations. Prom an
anglysis of dats from over 5,000 herds, a ratio was
calculated baetwoen the number of cows in milk in January
and the average total nuwber of cows carried during the
seeson (e.g. 1n 1940-41 sesson an average of qpproximatT
ely 104. 26 cows were carried in the months August to
February in order to milk 100 cows in January).

The number of cows in milk on 16th January was multiplied
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by the ratio determined in (2), the product represent-
ing the "effective® number of cows carried.

(4) The total butterfat production for each supplier was

obtained at the end of the season from dairy company
secretaries and the Effective Average Production
(E. A, P. ) calculated from the equation

Total fat supplied for manufacturing

E, A F. = puUrposes
Effective number of cows carried

Each season since 1939=40 this data has been
collected, analysed and presented in the N. Z. Dairy Board
Annual Reports. The method of calculation of Effective
Average Production is fairly simple and the method of collect-
ion of data has proved reliable. Every year the return for
cows milked on January 1l6th has represented at least 80 per
cent of the Dominion's cow population. Licensed town-supply
herds are excluded from the survey, and since 1948=49 herds
of less then ten cows have also be excluded (N.Z. Dairy
Board, 1949). Wwhilst some farmers and a few dairy companies
have feiled to co-operate, the sample obtained each season
has been considered sufficiently representative to give a
relieble Dominion figure.

The calculation of the Effective Average Product-
ion appears to be on e sound basis, there being little
possibility of gross inaccuracy. The extreme simplicity of
the 16th January guestionnaire minimises the possibility of
error, the total butterfat production is based on actual
factofy returns, and the monthly returns of cows carried in
recorded herds are reaaonably well authenticated.

The original and most important aim of the
survey was to provide an efficiency standard of per cow
production for the purpose of determining the Guaranteed
Price. It 18 of interest to note thet the Effective Average
Production has not yet approached 260 pounds per cow, the
figure upon which the Ggaranteed ¥rice is based, the maximum
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8o far achicved being 235 pounds during the 1948-49 season.
The survey provides, however, & useful stendard index of
production for the Dominion, which can be used to gauge
trends in production in all herds as compared with recorded
herds,

In addition to fulfillings its primary purpose,
the survey provides valuable informztion on a mumber of other
espects. Thus it has been possitle to meke an analysis of
production per cow according to herd size, together with a
distribution of 2l1ll herds of twenty cows or more according
to herd size and production level (N.Z. Dairy Board,l1949).
verd (1960) presented an snelysis of the difference between
production per cow "at the pail" end factory production, the
baeis being a comparison of factory production obtained from
Effective Aversge Production returne with herd test averages
for a large sample of herds under Croup Herd Test. The
survey also ylelds dotc on the size of herdzx and the level of

production in the various land districts,
b q SES.

In sddition to the numerous planned investigat-
ions slready discussed, & nunber of incidental analyses of
data from various sources huve beer mode, Of those the
most importent have been:

(2) studies of ege distribution.

(b) Analyses of spread of production.

(a) Studles of age distribution.

Since the age of most recorded cows was entered
on the test-sheet 1t was possibie to make an analysis of the
age distribution of & large sample of the national herd.

Thus for the 1940-41 scason (N. 2. Dairy Board,1941) an analyeis
of 182,000 cows indicated that approximately 17 per cent of
cows in milk were two-year olds. This figure would reflect

feirly accurately the "true replacement rate", and provide,



gfter allowance was made for animals calving first at three
years of age and cows sold for dairying, a check on the herd

wastage results.

Group Herd Test records have been analysed each
year to show the menner in which production i1s spread through-

out the season. Two main tabulations give this information:

(1) Monthly production per cow, based on &ll cows in milk

in each thirty-day period: Results are given for each
Herd Improvement Association snd these demonstrate the typical
curve of seasonal production with per cow averages rising

to0 a maxirmm in November and thereafter declining steadily.

(ii) Unit production per cow: "The unit production per month
is calcwtated by taking the total butterfat production for
each month for cows under Group !erd Test and dividing

by the maximun number of cows in milk during that season"
(. 2. Dairy Boerd, 1940). The figure combines the average
production per cow in any one month with the percentage of
cows actually in milk in that month. The tsbulation there-
fore glves a useful indication of the differences in effective
proauction in the various districts according to the season
of the yeur. ‘has, in the Jorth Island, where the median
caelving deve is approximateiy August 15th (N Z. Dairy Board,
1946), maxlmun unit production is usuelly attained in November,
but in the South Island where medlan calving date is approxim-
ately September 14th (ibld) meximun unit production is usually
achieved in December. This sezsonel nature of production,
reflected In the rapld decline in unit and per cow production
in the North Island durlngs and «fter December hes been found
10 have the further effect of depressing the production of
late cclvers. Thus #ard (1945, found thet Horth Island cows,
calving after the end of September produce, on the average,

approximately 15 per cent less than earlier calving cows.
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IV. CONCLUSION

During the fifteen years which heve elapsed
gince the New Zealand Dailry Bouard commnenced its ianvestigat-
lonsl programme, considereble success hus been achieved in
obtaining quuntitstive and gualitetive duta reluted to
production problems snd pructices in the dairy industry.
AMready, in several flelds, surveys have demonstrated the
desirabllit; of certain pructices &nd hastened modifications
of management methods. Por exanle, & study of mastitis
incidence (see p.106) showed the lumportance of this disease
as a cause of wastuge, and a later survey (see p.1l09) gave
information concerning the reiative merits of alternative
mastitis treatment technijues using peniecillin. N. Z. Dairy
Board investigetions ulso demonstrated that non-stripping,
an important labour-saving practice, could be adopted without
loss of production. the informnution obteined through surveys
such as those mentioned above hes given & fectual basis to
the work of the . 2. Dalry Bourd consultling officers, who
have becowe increwsingl; importunt in obtaining the widespread
application of scientific principles and improved farming
practices on New Zealand dairy-farms.

In aseadition to couplling data concerning the
importunce of verious fuctors sssoclated with production, a
large volume of vitai statistics of the dalry cow population
has been accumiuted. In the light of current developments
in animal improvement, sucii stutistics appear likely to be of
increasing importance in vhe future. Lush (1951) stated
" ... uB we guantize owr brecding plans further, we need to
know the vital statistics of furii enimals more accurately cee.
To make our plens sounder, «¢ necd to know riore about the
means and likely variations 1ii such thingrz a3 expectation of
life, replacement rates, percentuc. o calf ... crops which can
reasonably be expected, gonew:tvion lnvervels, and how much

each of these can be changed by any changes in management which
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are economically possible. " In New Zealand the centralised
orgunisation of herd recording, whereby the Herd Recording
Department of the N. 2. Dairy Board operates as a clearing-
house for information collected through herd recording and
assoclated activities, has functioned effectively. Not only
is much useful data available for application in New Zealand,
but in the absence of such statistics for dairy cattle populat-
ions in other countries, vital statistics pertaining to the
New Zealand national herd have freguently been used by over-
seas workers in theoretical herd improvement studies. For
example Robertson and Reddel (1960) used N. 2. Dairy Board
figures for calf wastage and sire wastage in a study of the
rate of improvement possible through "the use of progeny
testing with artificial insemination in dairy cattle"; Donald
and El Itriby (1945) gquoted New Zealand statistics for
"percentage distribution of herd size"; and Robertson and
Asker (1951) employed N.2. Dairy Board (1947) data to estimate
"the number of fertile heifers that can be reared from 100
births" in their study of the expansion of a breed of dairy
cattle.

The value of the work of the N.Z. Dairy Board in
defining the causes of herd wastage, in studying farm manage-
ment practices, and in compiling vital statistics has dready
been demonstrated. The trend of future studies of factors
associated with herd wastage will probably be determined
chiefly by the rejuirements of animal disease research workers
for generel information on factors related to different leveles
of incidence of individual diseases. As yet l1little specific
information has been obtained concerning conditions associated
with different levels of production, and current studies in
this field seem likely to be protracted. In view of the
concerted effort now being made to improve the genetic worth
of the na&ional herd by selection and progeny testing, and the
probable increasing exploitation of artificial insemination,

the continued collection and analysis of vital statistics for
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a large sample of herds is of considerable importance. Such
information will be essential if an accurate assessment 1is

to be made of the probable effects on future production of
projected breeding plans for the national herd or individual
units within the national herd.



PART THREE

HERD IMPROVEMENT MEASURES ASSOCIATED WITH
HERD RECORDING



CHAPTER VIII
THE MARKRD CALF SCHEME

e Need - ar

In the early years of the Herd Recording
Movement, two important factors contributing to the initial
improvement of recorded herds were: (i) the identification
and subseguent culling of the lowest producing cows, and
(11) the use of registered purebred dairy bulls as sires of
replacement stock. Many herds, however, failed to make
satisfactory improvements in production level, and Hume
(1926) discussing the reasons for this, stressed the following
facts: -~
l. The Herd Recording Movement made no provision for the

elimination of cull cows from the industry and that the
progressive farmer's culls were too freguently bought
by his less progressive neighbour.
2. The continued widespread use of nondescript or “scrub"
bulls.
In support of this latter point the "N. 2. Dairy Exporter" (1926
estimated that only 20 per cent of the sires then in use in
herds recorded by the New Zealand Co-operative Herd Testing
Assoclation (waikato) were registered animals.

Persistent efforts to secure the widespread use
of purebred bulls had been made for many years by existing
herd-recording organisations and breed societies, but as an
adjunct to this policy there was a need for more enlightened
herd replacement practice. It was obvious that the Dominion's
high-producing herds were a potential source of superior
replacement stock which could be used to advantage in the
poorer herds. In practice, however, the average high producing
farmer annually saved about " ... 20 or 256 per cent (of his
calves) necessary for replacements" and slaughtered the

remainder (ibid) because, in the saleyerd, young stock with
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butterfat backing 4did not comnand a sufficient premium to
warrant the rearing of a saleable surplus. The pressing nee¢d
was, therefore, for a scheme which would save from slaughter,
calves with satisfactory butterfat backing, by guaranteeing

a sufficient return to make them worth rearing (ibia).

This, in turn, entalled identification of such stock and the
recognition of their superior worth by a large number of
farmers.

In an attempt to satisfy these needs the Calf
Marking Scheme was inaugurated in the walkato during the
19256-26 season by the New Zealand Co-operative Herd Testing
Assoclation. The Scheme provided for the marking by ear
tattoo, and the certification of heifer celves sired by
registered purebred bulls and from dams tested by a group
affiliated to the above Association. For their calves to
be eligible the dams were reguired to attain the following
mininum standards in one lactation not exceeding 306 days:-
Pirst calvers (up to 2 years 6 months of age at commencement

of test) 260 1lbs. butterfat.
2nd " (up to 3 years of age at commencement of test)

276 1lbs. butterfat.
3rd ] or older (after 3% years, mature)

300 1lbs. butterfat.

(N. Z. Co=0p. HeTe As ,1926)
A single record sufficed and a cow's highest record could bde
used to meke her daughters eligible for certification.

In the 1ight of present knowledge of the
inheritance of butterfat producing qualifies, it 1is clear that
the scheme did not have a sound basis. Estimates of a dan's
breeding worth based on a sihgle record, frequently a selected
one, are now known to be poor. To some extent this was
appreciated at the inception of the scheme. There was a
suggestion thaet there should be a minimum butterfat require-
ment for the sire's dam but Hume (1946) stated that as there

were 8o few bulls with butterfat backing the scheme commenc:



- 148 -

without that limitation. It was accepted at the time of
the scheme's inception that registered purebred bulls were,
in general, capable of raising production and therefore any

plan which encouraged their use was considered constructive.

b) Progress and

In the first season of operation (1925-26),

630 calves were marked by recording officers for 98 farmers,
(N. 2. Co-op. H.T.A.,1925) the fee being one shilling per
calf, Owners were reguired to sign a declaration concerning
the identity of the calves, and according to the "N, 2. Dairy
Exporter" (1934) many eligible calves could not be marked
because of uncertain parentage.

After the formation of the Dominion Group Herd
Testing Federation in 1926, that organisation assumed control
of Calf Marking and obtalned a degree of Government protection
for the scheme, For maximum effectiveness it was essential
that there be one uniform system so that authenticity of
identification and certification could be guaranteed. Hence
the Federation's endeavours to obtain a monopoly by legislation,
and this was partly achieved when the Government made an
appropriate amendment to the Stock Act in 1927. However, the
Federation lacked the statutory authority to enforce its
monopoly.

Statistics on the early progress of the work are
of a fragmentary nature for in some cases no records were kept,
and in others, Assocliations which carried out calf marking
have long since been defunct. Some idea of the trends can
be gained from the following reports however. The "New
Zealand Journal of Agriculture" (1928) reported that in 1927
calf marking was being carried out by eight Associations in
the North Island, and the "N.Z. Dairy Exporter®” (1930)
recorded that by the end of the 1928-29 seascn over 16,000
calves had been marked since the inception of the scheme.

Of these, about 11,000 were in the Walkato ares. Later, it
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was estimated that approximately 14,000 calves would be marked
in the 1830-31 season (Hume,193Q0) and 13,000 in the following

season (Hume,1931). FPurther statistics were not available

until after 1936 (see Table XII).

Source Number of Number
of Calves of
Period Information Marked ____Members
1926=-26 N. Z. Co=-op. H. T. A. (1926) 630 98
1925-28 "N. Z. Dairy Exporter" 16, 000 -
(4 seasons) (1930)
1930=31 HumeElQSO% Estimate 14, 000 -
193132 v (1931 " 13,000 -
1936=37 N. 2. Dairy Board 8,299 826
unpublished
1937-38 " L " 7,095 699
1938=~39 " " " 65,1156 494
1939=40 " L " 3,991 418
1940-41 " " i 2,769 276

Merked stock guickly came to command a premium

The "N. 2. Dairy Exporter" (1930) reported that " ... where
sales have been made, these have been at prices appreciably
above those ruling for (stock from) untested parents", and
Hume (1931) stated: "In the walkato district in partiocular
a definlte premium has been established for marked stock ...
the seller can look for (a price of) at least two pounds more
than for similar unmarked stock. " Occasional special fairs
were held exclusively for marked stock, but it appears that
the total number of heifers sold in this way was not large.
In the walkato for instance, during the 1928-29 season over
5,000 calves were marked but Fulton (1929) reported that no
marked calf fairs were held because insufficient calves were
of'fered.

In 1930 the rules of the Marked Calf Scheme were
amended to make it compulsory for a sire of marked calves to
have butterfat backing. The new section of the rules stated:

No calf is eligible for registration unless the sire 1is
a registered pedigree bull and in the case of register-
ed pedigree bulls born on or after lst July 1931, no

calf sired by such a bull shall be eligible for regist-
ration uniess the sire's dam has produced in accordance
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with the following standards of butterfat:= For cows
and heifers under G.H.T., O.H.1T. and C, O. R« 306 day
test, at 2 years of age at commencement of test, 260
pounds butterfat, plus one-tenth pound of butterfat
for each day of age after two years (Dominion G.H,T.
Federation,1930).

Appropriate standards were also fixed for the 365-day test.
Bulls eligible to sire marked calves were known as Certified
Bulls.

The above change was pert of a general reaction,
evident at that time, to the fregquent occurrence of inferior
purebred bulls (see page 26), and with the growing evidence
that the pedigree stock were not improving as rapidly as the
grades (Hume,192%), the mere fact that a bull was registered
was no longer sufficient to place a hedlmark on his progeny.
The introduction of a butterfat production reguirement for
the sire's dam was an improvement, but it is to be noted that
reliance was still placed on single records.

The New Zealand Dairy Board assumed control of
Herd Recording in 1936 and in accordance with the Herd Testing
Regulations 1936, the Dairy Board was given a monopoly on ‘
calf marking, with the necessary statutory power to prevent
unauthorized organisations from operating similar schemes.

The scheme operated in a manner similar to that employed
previously by the Dominion Group Herd Testing Federation, but
from Table XII (p.149) it is clear that from at least as early
as 1936 there was a rapid decline in its popularity. There
appear to have been two main reasons for this:
l. The scheme was in part replaced by the calf identification
scheme introduced along with sire survey (see p.173).
2. The unsound basls of the scheme was becoming evident.
There i1s evidence (Herd Recording Council,1942a) that
some farmers considered the Yarked Calf Certificates as
being of little assictance in selective breeding.

The scheme was reviewed by the Herd Recording
Council in 1942, and as a result sweeping changes were made.
The qualifying standards for the dams of marked calves had not
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been changed since 1925, and in the meantime per cow product-

ion hed increased by approximately fifty pounds (ibia). The

Herd Recording Council was f aced, therefore, with the alternat-

ives of reviewing the standards or abandoniné?garked Calft

Scheme. The latter course was adopted for three main reasons

(N. 2. Dairy Board,1942):

1. The difficulties of eguitably increuasing standards in view
of the varyihg stages of productive ability in @ifferent
districts.

2. Selection based on the daia's production only, unless
based on a series of records, was recognized as being of
little value.

3. The Marked Calf Certificate was expected to carry some
assurance of high productive quality and this requirement
hed not been fulfilled in the past.

Evidence from daughter-dam comparisons of marked calves (see

P-155) and from sire survey work indicated that the butterfat

backing demanded of certified bulls under the rules of the

Marked Calf Scheme wes totally inadejuate to provide reasonable

assurances of above-average dairy merit in their progeny.

In view of the unsound basis of the scheme, the

Herd Recording Department preferred to issue a "Certificate of

Parentage and Butterfat Backing" which stated that the sire

of the calf was a Certified Bull, and the dam a recorded cow.

It would then be encumbent on the purchaser to assess the

probable quality of the calf from the records given, and to

study the environmental conditions under which they were made.

{c) The Merit Galf gcheme.

Following the discontinuance of the Marked Calf
Scheme the Herd Recordingz Council made provision for the issue
of "Merit calf" certificates to the dsughters of 0fficial
Proven Sires and recorded dams. No specific standard of
production was required of the danm Official Proven Sires

were those bulls "fifty per cent of whose daughters under



- 195 -

Officiel Survey huave produced an average of at least 360 1lbs,
fat" (N. 2. Dairy Board,l%) . This classification was
considered sufficlently sound to receive the hallmark of the
Herd Recording Movement, in the form of a special ear tattoo,
since sufficlent information was available to make a good
assessment of the likely productive ability of a "derit Calf"
(Hume, 1942).

The chief advantages which could be claimed for
the new scheme were:

1. It transferred the erphasis in selection from the dam to
the sire.

2, It would encoursge faruwers to have their herd sires
surveyed (ibia).

3. It wowld tend to meke farmers keep their "proven" bulls
longer @nd sell their progeny as "Merit Calves", or if,
throﬁgh danger of inbreeding (or other cause) a farmer
wished to dispose of a "proven" bull, there would be a
better chance of the bull being sold at a good price and
retained in the industry instead of being slaughtered.

4. The changes would eliminate the growing confusion between
"marked” and 'identified" calves.

Increasing numbers of celves were being identified ¥y tattoo

for Sire Survey purposes (see Appendix VIII) and under the

new system certificates could be issued for calves already
identified by ear tattoo, which (regardless of the production
of their dams) becmne eligible for derit Calf Certificates
subseguent to a satisfactory survey of their sires becoming

avallable (lerd Recording Council, 154%).

Subsejusnt events indicated, however, that the
demand for any form of calf certificationwas practically at
an end. Table XIII shows that only 561 Certificates of
Parentage and Butteafat Backing were issued, the last applicat-
ion being in 1947-48 season, and only nine Merit Calf Certifis-

ates were issued altogether, none having been issued since
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April, 1949 (Lawry,1951).

TABLE XIII. Certificates of parentage and butterfat backing

certificates of Parentage Merit Calf

Season Butterfat Ba

1942-43 281 -
1943-44 187 -
1944-45 80 =
194548 - -
1946-47 6 -
104748 7" 6

946-49 4.5

Total 561 9

- N. 2. Dairy Board Unpublished Data.

& lLast issued

The poor response to these schemes can be seen as a conseguence
of the increasing emphasis being placed on Sire Survey which
entalled large numbers of calves being tattooed as part of

the scheme. The Certificate of Parentage and Butterfat
Backing had 1ittle intrinsic value since the standard for
Certified Bulls was low and no specific standard of production
was demanded of the dam of the calf. In effect, almost as
much informetion was available concerning identified calves

as calves with Certificates and since, in any case, few
commercial farmers were interested in s elling young stock
therc was little demand for certification.

There was even less demand for Merit Calf
Certificates. It is probable that only "stud" breeders would
wish to sell stock with such juslifications, and their stock
would alrecady be adejuately identified. In addition, the
small nunber of bulls qualifying as Merit Sires would 1limit
the number of calves likely to be offered for sale. Thus,
the sallient reason for the decline of these schemes seems to
hinge on the fact that once stocik were identified so that
their perentaegs and butterfat backing could be checked, there
was little need for speclal certificates giving further
information especially when such certificates were of use only
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if such stock were to be s0ld as calves.

vhen the Calf Markinz Scheme was introduced it
was expected to play a major role in eliminating cull cows
by provliding a large number of superlior herd replacements
from recorded cows and registered dairy bulls, However, the
work did not fulfil its purpose owing to insufficient support.

whilst the munber of calves marked in some
seasons was conslderabls, 1t appears that relatively few were
offered for sale, and, as a proportion of the total number of
replacements reguired, they were relatively unimportant. It
was ectimeted (Hume,l9309 that in the 1930-31 season 14,000
calves were marked. These calves would come into milk in
1932=35%, in which season there were approximately 290,000
cows in recorded herds. Assuning a low replacement figure
of 15 per cent, 43,500 two-year-old heifers would be required,
which means that even 1f all the calves marked in 1930=31
remeined in recorded herds thay would comprise less than one-~
third of the necessary replacements. On the same basis, in
the 1938-39 season, marked calves would represent only one
replacement in every fivae, It i1s obvious, therefore, that
even if marked stock were superior to unmarked, their influence
in raising production could not be very great. Since some
doubt existed as to the -uality of marked calves and the effects
of the scheme, the Deiry Board, in 1936, instituted an enquiry
to assess the results of the work.

Deta were produced for the seesspns 1929=30 to
1935=36 inclusive which indicated that there was a considerable
margin of production in favour of the marked stock as compared
with all tested stoek (N.Z. Dairy Board,1937a). This was to
be expected in comparinz a selected with an unselected group.

Table XIV shows an anslysis of the marked stock
in 368 herds. In this comparison each age grour of the

marked stock showed a clear margin of superiority over the
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corresponding unmarked group, but since herd differences were
ignored, and it is likely that in the higher producing herds
there was a greater proportion of marked calves, the results

were not convincing.

TABLE XIV. Analysis of production records of 3568 herds
containing marked stock (1934=-35),

Marked gtock | Unmarked Stogk |Differenge
Age XNo. Pat Days | No. _Fat Dayval lbs.fat
2 Yr.0lds| 1,140 234 276 2,474 213 267 21
3 " u o007 272 278 2,379 247 271 26
Mature 1,762 314 282 | 11,417 291 - 23

N. Z. Dairy Board @937a),

In Table XV however, the production of marked
heifers was compared with that of their dams in the same
herd (1933-34 season). when allowance was made for age
differences there was evidence that the production of the
marked heifers was lower than that of their dams when the
average production of the dams was above the 300 pounds level.

TABLE XV. Analysis of comparison of production of marked
heifers with dams

Production of Heifer Dam
JDam
No. lbs. | No. 1lbs.
fat Lat
2=year Below 300 1lbs. fat 96 267 96 264
old 300-400 1bs. fat 208 267 208 349
heifers | Above 400 lbs.fat; ©9 301 | 99 440
Average 403 273 403 349
3=-year Below 300 1lbs, fat 63 293 63 2656
old 300=400 1lbs. fat 132 310 132 349
heifers Above 400 lbs, fat| 65 324 66 439
\
; Average 260 309 260 361
|

N. 2. Dairy Board (1937s),

Whilst the numbers involved were rather small and the sample

of herds well above average in production, there was evidence

that the Certified Bulls in use were incapable of maintaining
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production at the higher levels and that selection based on
single records was unsatisfactory. Further evidence was
produced in the preliminary work on Sire Survey (Ward,l936)
that the breeding worth of many registered purebred bulls was
far from satisfactory.

It became apparent, therefore, that whilst
marked stock were, on the average, superior to the inelegible
animals in the same herds, regression of the daughters'
productions to the breed mean was responsible for disappoint-
ing progress, particularly in the case of dams with a single
high record. Since the elegibility of the dam and the sire
to beget marked calves depended on single records of production
only, the basis of selection was not sufficiently accurate to
permit worthwhile improvements. In addition, the numbers of
calves marked were, at no stage, sufficient to play a major
part in providing herd replacements in recorded herds, let
alone the Dominion herd as a whole.

Nexyertheless, it should not be thought that the
Calf Marking Scheme was a total failure. On the contrary, it .
was a considerable factor in herd improvement, particularly as
an educational movement. It drew the attention of farmers
to herd recording, and hastened the more widespread use, firstly
of registered pedigree bulls, and later registered bulls with
butterfat backing. It encouraged some farmers to feed their
cows better and to milk them a little longer each season in
order to have them qualify as the dams of Marked Calves or
Certified Bulls. It drew attention to the menace of the ocmll
cow as a replacement animal and was a factor in mesking possible
the policy of "cull cow drives" and the elimination of these
animels by slaughter ("N.Z. Dairy Exporter",1928). Finally,
the scheme prepared the way for the large-scale identification
of calves made necessary by the extension of Sire Survey work,
and calves identified in conjunction with the Marked Calf

Scheme formed the basis of the first sire surveys.



CHAPTER IX
PRODUCTION REGISTERS

During the 1930's there was, amongst those
interested in herd recording, a growing recognition of the
ineffectiveness of dam selection on the basis of single
lactation records. The low repeatability of single records
is now more generally appreclated and provides one reason why
selection on this basis was so disappointing. During the
1930's a trend toward the use of lifetime averages in selection
was comnenced as a measure likely to give a better estimate
of a cow's breeding worth and an indication of her ability to
produce economically over a long period. In 1939 the N, 2.
Dairy Board adopted the principle of compiling a Lifetime
Merit Register as one which emphasised the importance of
continuous recording and provided a useful aid to the selection

of stock.

1. _The Lifetime Merit Register (1939)

On the recommendation of the Herd Recording
Council, the N. 2. Dairy Board authorized the publication of
the first Lifetime iUerit Reglster (L.iL R. ) in 1939. The
Register was commenced on 1lst July, 1939, and entry was governed
by the following rules:-

1. Qualifying standard for entry in the Register shall
be 2,500 lbs. butterfat.

2. Group records only will be recognized.

3. There shall be no correction for age and no restriction
on the age at commencement of record (Herd Recording
council, 193¢%.

Provision was made to permit entry of any cow which gqualified
prior to the opening of the Reglster provided the cow was
individuelly identifiable at the time of application for entry.
The Reglster was at first limited to cows with
"Group" records because these were the only records over which

Dairy Board had control, and it was contended that lifetime

production figures compiled under Group Herd Test conditions
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gave a better indication of a cow's worth under commercial
dairying conditions than did C.0.R. and O.H.T. records (ibia) .
In 1940, however, (Herd Recording Council 1940c) entry was
granted to cows with Certificate of Record and Government
Official Herd Test records. This proved to be an important
step forward, because a large proportion (60 per cent) of the
industry's bulls were registered purebreds (N.Z. Dairy Board,
1943) and the compilation of a comprehensive lifetime merit
register of pedigree cows has enabled discerning breeders and
buyers to select their bulls from L. M. R. cows, & policy
supported by the herd improvement authorities.

It became apparent, however, that certain cows
whose annual production was too low to permit them to qualify
as dams of marked calves (see p.147), could still, by great
longevity, gain entry to the Lifetime Merit Register. To
remedy this weakness a clause was added making it necessary for
a cow to gualify "in not more than eight lactations." (Herd
Recording Council, 1941c). This was limited further in 1944
when the time limit for production of the required 2,500 1lbs.
of butterfat was made "not more then eight successive years"
(Herd Recording Council 1944). More recently it has been
suggested that the standard should be raised further by limit-
ing the period to seven years (Herd Recording Council, 1960a).
This followed an investigation which appeared to indicate that
the male progeny of L. R cows were not improving production
as much as the sons of Intermediate Merit Register cows. The
suggestion has been deferred pending further investigation
(Herd Recording Council 196@b).

Elite Lifetime ierit Register (1944).

The Elite Lifetime ierit Register was introduced
in 1944 “for cows that have produced at least 4,000 1lbs. of
butterfat in not more than ten successive years" (Herd Resording

Council 1944). Elite entries in the Register were denoted
by capital letters.
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Intermediate Merit Register (1944).

In order to provide a Register which would enable
entries to be made of consistently high-producing cows which
were not old enough to have gualified for entry in the Life-
time Merit Register, the Dairy Board approved the ocpening of
an Intermediate Merit Register (I.M R. ), with the following
rules in 1944:-

1. To gualify for entry in the Register a cow tested under
Certificate of Record, Government Official Herd Test,

and/or Group Herd Test must have produced in three
successive lactations during a period of three
successive years a total of at least 1,200 1lbs. of
butterfat, such total to be produced before the animal
reaches the age of seven years (increased to 7 years
364 deys in 1946). Such total ahall, however, be
reduced to 1,160 1lbs. of butterfat where the cow
comnences the first qualifying lactation at an age of
less than 2 years 183 deys.

2. To qualify, a cow must have produced in each lactation
at least 360 1lbs. of butterfat, except in the case of
a lactation commencing before the age of 2 years 183

days, the minimum standard for which shall be 300 lbs.
of butterfat (Herd Recording Council, 1944).
In 1961 the qualifying standard was reduced to
326 1bs. of butterfat in the case of lactatione comuencing
before the ege of 3 years 183 days, and 300 lbs. of butterfat
for lactations commencing before the age of 2 years 183 days
(Herd Recording Council, 1961b).
Quelifying records for the Intermediate Register
were based on the first 3C6 days of each lactation and it was
necessary for owners to mske application for entry of eligible

cows in the Register (Herd Recording Council,1944).
2., Publication of Merit Registers.

The first four issues of the Lifeiime Merit
Register (1940, 1940-41, 1941-42, 1942-43) were published in
the Annual Reports of the N. 2. Dairy Board. The 1ist of
pedigree cows was published separately, in alphabetical order,
end in addition all pedigree and grade entries were listed
according to herds. The Registers show the name of the
testing member, the full name of the cow, herd book number
(1f registered), breed, total production (total milk, average
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test and total fat), age at comuencement and completion of

the record. Since 1944 the name of the sire has also been

given.

Each issue until that for the 1945-46 season
incorporated all previous issues, new entries being made,
previous ones brought up to date and completed records indio-
ated by the words "final figures". More recently only
supplementary registers have been issued, for cows currently
in production, with an index to merit cows which have completed
their records.

Since 1944 a special publication, the "Sire
Survey and Merit Regilster" has been issued annually. This
contains all details of the Intermediate and Lifetime Merit
Registers. In the 6th Edition (1948-49 season) information
was presented in the following sections:-

1. cComplete register of merit pedigree cows, by breeds,
giving name of cow, name of sire, herd-book number and
reference to the edition of the L. R or I.MR. in which
productiondetails last appeared. Elite entries appear
in capitals,

2. Lifetime merit cows still in production, by breeds. Also
grade cows but only those sired by pedigree bulls and
officlally identified are eligible.

3. Intermediate merit cows still in production, by breeds.
Detalls of the three gualifying lactations are given.

3 ‘he u X .

It 18 the function of the Sire Survey Scheme to
provide information concerning the production of the daughters
of individual sires. In a similar way, on the female side,
the purpose of the various ierit Registers is to make
avallable a 1list of high producers of sound constitution,
from which suitable dams of herd sires can be selected, Ry
availing themselves of the information collected in the Sire
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survey and Merit Register, farmers can greatly reduce the
uncertainty involved in selecting herd sires, It has been
shown (ward et al,1949) that selection of bulls from Merit
S8ires and out of Lifetime Merit cows has given the most
satisfactory results, and that on the average, when the
quality of the sire is not considered, the sons of Lifetime
Merit cows have higher daughter averages than the sons of
cows with single records over 600 1lbs. of butterfat.

¥hile publication of the names of cows qQqualifying
for entry in the various Merit Registers gives prominence
primarily to individual animals, a study of the complete
Register provides information concerning various studs and
various strains. It 1is the opinion of those responsible for
compilation of the derit Register that "concentration on those
strains which have given proof of ability to produce consist-
ently at a high butterfat level and to transmit desirable
dairy quelities is a policy designed to effect an improvement
in the general quality of the Dominion's dairy herd" (ward
and Lawry, 1949).

To draw attention to studs with a minimm
proportion of cows gualified for entry into the iderit Registers,
the 7th Edition of the Sire Survey and Merit Register (1951)
incorporated a "Merit Stud" section in which was listed
"pedigree herds under Group Herd Test which have a minimum of
s8ix cows entered in the lcrit Registers, representing at least
forty per cent of the muture pedigree cows in the herd. ™

The present method of compilation of Merit
Registers suffers from one serious weakness; cows must exceed
an arbitrary qualifying figure regardless of the environment
in which their records were compiled. A cow in a poor
environment may greatly exceed the herd average and not gqualify,
while on the other hand a cow producing below her herd average
in a good environment will gualify. There I8 no evidence to
suggest that, as regards production, cows in different herds
differ greatly in genotype. In New Zealand there is so mmch
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buyinz and selling of sires that, with some exceptions there
is probably little between-herds variation in breeding worth.
The policy of using the actual record of a cow a8 an index

of breeding worth, without any reference to the contemporary
herd average has been criticised by Shrode and Lush (1947)

on the grounds that it " ... asswnes that general environ-
mental differences between herds do not exist.™ 1In effect
then, the present ierit Registers attribute all the between
herd difforences to heredity. There is a need for some
modification of the existing system which will take cognisance
of the considerable environmental differences known to exist
between herds.. The N.Z. Dairy Board do attempt to overcome
this deficiency by encouraging prospective buyers to visit
the farm ogsendor in an attempt to assess the environment.
Though this advice does meet, to some extent, the criticisms
of the present scheme, it is far from satisfactory. Farmers'
estimates of the environment are likely to be inacocurate
especially whaen bused on a single visit at a time when condit-
ions may be fear from typical.

Nevertheless the N. z. Dairy Board's proauction
registers are serving a useful purpose in directing attention
to a sound basis of selection of herd sires, and the Herd
Recording Council's advocacy of lifetime productionrecords as
an aild to selaction has attracted increasing attention. The
Herd Improvement Associations, through their annual Sire
Procuration Catalogues, issued to " ... encourage herd imppove -
ment through breeding by giving information concerning bulls
of a standard to warrant the attention of the discriminating
buyer"” (Wellington Hawkes Bay H. I. A. ,1961), have stressed the
value of Merit Registers in sire selection. Also, the
classifications "Elite L. R. ", "L.M. R. " and . M. K. ¥ are now
widely used in the sale-ring, and auctioneering firms have
shown their awareness of the publicity value of these gqualifio-
ations by printing full details of the qualifyihg standards

in thelr sale catalogues. For example, the Jersey National
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Sales catalogue has regularly juoted this information since
1946 (wright, Stephenson,l19435). Such pubjicity must be
considered valuable in obtaining the more widsspread adoption
of sounder methods of sire selsction, based not on single

records, but on a series of production figures.



CHAPTER X

SIRE SURVEY

The progeny test, variously known when applied
to bulls as sire survey, bull-testing or bull-indexing, has
been defined by Lush (1945) as a means of " ... estimating
the individual's heredity by studying its offepring."

The principle of using dbutterfat production
records for this purpose has been applied for many years .
Lush (ibid) stated thut in the United States Department of
Agricul ture Yearbook of 1894 the proving of bulls and the
continued use of sires of proved excellence were urged. In
Denma¥rk " ... organised progeny testing by means of testing
records has been carried out ... for several decades" (Ward
1946a), and Larsen (1935) stated that progeny testing was
commenced in that country in 1900. In the United States,
much was written on the subject of progeny testing dairy bulls
before Goodale, in 1927, introduced the Mount Hope Index
(Prentice, 1942), This practical index, the outcome of
extensive statlstical research, gave impetus to the work of
bull-indexing in Americe

In NRew Zesland, the genesis of progeny testing
was more recent. Prior to 1920, Certificate of Record Bulls
and Charmpion Butterfat Bulls were classified on the perform-
ance of their daughters, but these bulls could not be accepted
as adequately progeny-tested since only single records of a
selected sample of their daughters were considered in making
the awards.

About 1930, however, freguent references began
to gppear in the agricultural press to the nsed f'or progeny
testing sires. "tho Land of Efficlency” (1927) stated that
"the records of at leust five daughters of a bull should be
compared with thelr dams' records in proving sires.® The

"Dairyfarmer”" (1932) reviewed the Danish Progeny Performance
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Test then in operation and commented upon the growing demand
in New Zealand for bulls with butterfat backing. Soon
afterwards the "N. 2. Dalry Exporter" (19343 stated that there
was " ... no doubt that the adoption of a system of determining
on uniform and relisble lines the breeding value or index of
bulls could give great assistance in the constructive dreeding
of dairy herds. *

Prior to 1930 the officially recommended methods
of herd improvement by breeding were:
1. The use of herd recording as a guide in the cullihg of

low producers (Hume 19316)
2. Support of the Marked Celf Scheme to increase the supply
of replecements from superior dams (ibid).

3. The widespread use of registered purebred dbulls.
This policy appeared sound until the evidence accumilated
through continuous recording indicated that many purebred sires
were lowering production in the herds they headed (see p. 26).
In these herds dam selectiin was ineffectual in maintaining
or improving production levels and a demand arose for more
information concerning the breeding worth of herd sires. At
first, a single record of a bull's dam was accepted as a likely
index of a bull's worth, but following the publicity given to
the overseas work quoted above (p.164) increased attention was
paid to the possibility of using the progeny test as an aid
to bull selectien in New Zealund.

4o Ihe Need for Sire Survey
a he Relativ ) ence of d

with unimportant sxceptions, sire and dam play
an eyual part in the breeding of an individual animal. How-
ever, important practicei implications lie in the fact that
whereas a bull can be assessed by progeny test for his ability
to transmlt productive characters, the cow rurely has sufficient
offspring to enable such a test to be conducted. In the case

of the cow, therefore, reliance has to be placed on her own

production records as an indication of her breeding worth,
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@Genetically, the best cow 1s not always as good, nor the
worst cow as poor as their production records would indicate
(ward, 1945). Thus when cows in one herd are mated to the
same bull, an average of only 16 to 20 per cent of the
difference in production levels between dams is transmitted
to their daughters (ward and Campbell,1940). Improvement by
selection of replacement stock on the basis of the records
of the dams was therefore rather slow, particularly when
single records were used as the estimate of breeding worth.
Prior to about 1925 the individual merit of sires
had been largely neglected, though it had long been realised
that “the bull is half the herd" ("N.Z. Dairy Exporter",19356).
ward (1946 postulated that about fifteen heifer calves would
be sired by the average bull annually, and with a working
lifetime of three to four years, approximately fifty heifer
calves would be avallable from the average bull as compared
with two or three from the average cow with an expected herd
1life of five to six years. "Therefore the bull is about
twenty times more important than the average cow in determining
the guality of future generztions of dairy stock" (4ibiad).
It 1s apparent, therefore, that if by progeny testing reliable
estimates of bulls' breeding values could be obtained, the

herd
subsequent effect om the national/would be considerable.

When the New Zealand Dairy Board assumed control
of Herd Recording in 1936, 1t authorised en investigation into
the effect on production of sires then in use. The results,
the more important of which are sumuarised below, were presented
in a report to the Herd Recording Council in September, 1936
(ward, 1936 ).

Table XVI shows an anelysis of the production of
pedigree and grade stock recorded by the N. 2. Co-oOperative
Herd Testing Assoclation during the seasons 1932=33 to 1935-36

inclusive.
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TABLE XVI. Analysis of production of pedigree and grade stoock
during seasons 1932-33 to 1936-36 inclusive (N. Z,
Co=-op, Herd Te

wo Years | Three Years |Mature Total

No, Fat Dya! No Fat No.

Pedi-| 4418 222 263 | 3820 249 267|13278 280 269| 215616 263 268
gree
Grade| 74992 207 269 |70648 237 263| 264621 275 267| 410161 266 2656

This evidence that such a narrow margin of production existed
in favour of the pedigree stock must have come as a rude shock
to those with implicit faith in the superiority of the pedigrees

In Table XVII is presented an analysis of grade
and pedigree stock in those herds in which some pedigree cows
were tested in t he waikato during 19365-36.

TABLE XVII. within~-herds comparison of pedigree and grade
stock, 19356-36 (N. 2. Co-operative Herd Testing

Assoclation only).
Number of Cows [ Lbs, fat Davs
Pedigree Stock 5,463 271 271
Grade Stock 18,360 279 268

The slight margin of production shown in favour of grade
enimals when kept under the same conditions as the pedigree
stock was alarming, but since no analysis of the age
composition of the two groups of cattle was given, conclusions
other than the most tentative would be dangerous.

The above taebles may be criticised on the grounds
that they were based on deta obtained from the Walkato where
herd recording had been strongly established for many years.
The sample might therefore include, in general, well-establish-
ed herds which in many cases would really comprise unregistered
purebreds. They would not, therefore, be typical of New
Zealand grade herds at that time. Further the data were for
pedigrees under Group Herd Test only, and it could be argued
that these cows were in herds in which the owner was endeavour-
ing to replace his grade cattle by pedigrees and in conseguence

practising little selection amongst the registered animails.
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Such cows, it could be daimed, would be inferior to the
average of the country's pedigree stock. whilst 1t 1is
probable that there is some basis for these objectioms, no
direct comparison between all pedigrees and all grades was
possible because of the small nwnber of the former under
Official test, the possibility of selecting cows to be
recorded, and the differences in feeding conditions in pedigree
and grade herds. Nothing was known of the productive ability
of unrecorded purebred herds, but the average production of
unrecorded grade cows was known to be approximately tweaty
pounds below that of recorded grades (N.Z. Dairy Board,1937),
and it was a fairly safe assumption that per cow production
would be higher in recorded than in unrecorded pedigree herds.

Nevertheless, ward (1936) commented that if
these tables were indicative of the average producing ability
of the pedigree stock, then the average ability of pedigree
bulls could not be placed very much (1f any) higher. 8ince a
survey of herds recorded by the N. Z. Co-operative Herd Testing
Assoclation in the 1936-37 season showed that 70 per cent of
herds were headed by pedigree bulls and 80 per cent of the
herds were using replacement stock sired by such bulls (Herd
Recording Council,1937b), evidence indicating an unsatisfactory
level of production in the registered purebred stock had
serious implications.

Additional pertinent information was made avail-
able from a series of daughter-dam comparisons made '‘within
herds" and "within seasons” involving 633 pairs in 1933-34
and 996 pairs in 1934-35 (Wward,1936). In this sample of
"Group" tested herds, daughters from dams producing below the
general average improved on their dams; this improvement
declined and reached zero as the dams' production reached the
general average and es the production of the dams increased
above the general average so did the production of the
daughters fall by an increasing extent to maintain that
standard. The daughters were all "marked"” stock, in herds



- 169 =

above the Dominion average and 1t would be expected that
greater cure would be taken in selscting sires in such herds.
The fellure of these sires to further increase production was
disturbing.

Pinally, an analysis of herd averages of sixty
herds which had been recorded for eight consecutive seasons
showed thet although cows in the lower levels of production
had been eliminated, herd averages of the higher producing
herds had regressed towards the mean of all herds in the
sample (Ward, 1936). This indicated that despite recording
and dam selection, the herd sires had been unable to maintain
production at the higher levels.

With this evidence before it, the Herd Recording
Council instructed the Superdsor of Herd Recording and the
Technic&l O0fficer to proceed with the drafting of a Sire
survey Scheme.

When it 1s remembered that progeny-testing
commenced in Denmark about 1900 (Larsen,1936y, and that the
importance of the sire had been appreciated to some degree
in New Zealand for several decades (see Singleton,1916) it is
pertinent to aek why a system for progeny testing sires weas
80 long delayed in this country. Two suggestions were
advanced by the "N. Z. Dalry Exporter" (1935):

l. Few herds were continuously recorded, so the necessary
duta for a general survey ware not available.

£. The fact that at least three years must elapse before
production records of a bull's progeny were available
was a deterrent.

However, these were more in the nature of handicaps to a

scheme, once introduced, than factors explaining its delayed

introductiomn.

The outstanding fact seems to be that the
widegpread adoution of herda recording was a much later develop-
ment in New Zealand than in Denmnark. Prior to 1930 untried

pedigree bulls were in general able to raise production in
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the &averuge grade herd, znd while registrution remained the

chief criterion for bull selection, and registered bulls
gave satisfactory results, there was litile awareness of,
and little interest in, overseas progeny test work. It was
not untvil the lute 1vc('s that cowplaints about the quelity
of purebred bulls becume evident, and to counter this, breeders
comaenced to meke bulls availablie with butterfat backing,
usuelly in the form of a single lactation record of the sire's
dam Finelly, when evidence began to accumulate indicating
that dam selection on the basis of single records and sire
selection on pedigree} or single records of the dam were giving
unsetisfactory results, some consideration was given to
progeny testing. Hune (1961) steted, however, that the
development of progeny testing wes delayed for some time
because the Herd Recording idovement lacked personnel with the
necessary technical knowledge to attack the problems of
evolving & Sire Survey 3cheme until, in 1934, the necessary
investigation was commenced by .lr. A.l. Ward, then Secretary
of the New Zealand Co-operative Herd Testing Assoclation.

The early investigations and subsequent develop-
ment of Sire Survey were then hampered by the lack of a
general calf identification scheme, for although calf marking
had been in operation since 1lY25, it did not provide for the
identification of all calves in the herd, which was an

essential rejguirement for Sire Survey.

ufforts to evolve u progeny test system which
would be practiesabls under New Zealand conditions were commenced
by Wward in 1934, and quickly received the support of the
Dominion Group Herd Testing Federation. The greatest initial
handicap was the lack of general identification of heifer

calves, and at the outset only "marked" calves and registered

purebred calves were included in the investigations. Trials
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were carried out using various bull indices and age correction
factors, and a number of privaete surveys were 1ssued in graph
form (ward,1961). The "N.Z. Dairy Exporter" (1933) reported
that in the course of these investigations, the following
genersal principles and technijues were tentatively adopted:-
From testing members with complete herd records for a number
of years a full 1list of the mates and daughters of individual
sires was obtailned. All normal lactations between 200 and
320 days duration were corrected to maturity equivalent by
means of conversion factors (two-year-old record plus one
third and three-year-o0ld record plus one sixth appear to have
been most commonly used), and averaged to obtain the effective
average production for each daughter and dam A graph showing
the individual productions both of daughters and their dams
was plotted. The principle was recognized that all records
should be made avallable and any comparison between the
production of daughters and dams should include the whole of
such pairs available. It was stated (1bid) that "unfavourable
comparisons of daughter-dam production are of equal importance
with highly fuvourable comparisons.“ It was considered
necessary to have at least ten daughter-dam pairs and a
minimum of two effective lactations per animal before any
conclusive evidence could be obtained as to the value of the
bull (ibiad). Candy (1936) reported that the investigations
showed the immediate need for widespread continuous recording
and the permanent identification of all heifer calves reared
if a successful proven bull scheme was to be introduced.

when the Dalry Board assumed control of Herd
Recording in 1936, Mr. ivard was appointed Technical Officer
and was instructed to continue his investigations. In June,
1937, the Herd Recording Council accepted a draft copy of a
proposed Sire Survey Scheme, and recommended to the Dairy Board
that a Dominion-wide survey of sires should be instituted:
“"(a) To provide a service for all testing members whereby

the general effect of the sire in the herd may be
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ascertained ....

"(b) To obtain rmch needed duta on the inheritence of
milk and butterfet producing gqualities ....

n(c) To survey the economic aspesct of present breeding
trends in the Dominion and to suggest a basis for

policy in future breeding practices. " (N. Z. Dairy
Board, 1937).

b ‘The g °
The general conditions covering the survey were

as follows: =~

Application for Sire Survey. - All reguests fog sire surveys
must be made at the comuencement of the season's testing,

on the official form provided, and members must undertake
to supply «ll the particulers reguired. Except in the
cagse of a one-sire herd, the sire must be segregated from
the herd and compiete particujars of all service dates
should be recorded on the shed sheets. The sire survey
service 1s being made available free in order that an
investigetion may be conducted into all phases of the
inheritence of milk and butterfat-producing qualities -
for that reason members must co-operate by sugplying all
the information reguired. Information supplied in
connection with any particular survey will be treated with
the utmost confidence. surveys will be divided into two
classesn:
() "Qfficial"Surveys - These will include all surveys
carried out in compliance with the following
rejulrements -~
(1) A1l daughters shall have been individually
identified by tettoo as calves (except registered
purebred Friesians) and nominated on the form
provided before the cormencement of their first
test.

(2, The sirec shull be individually identifiable at
the commencement of the survey.

(3) The herd imst have been under test during the
two previous seasons.

(4) The nwuber of daughters in the survey must be
at least ten.

Surveys will be divided into three stages - preliminary,

intermediate and final - &and will be issued (provided the

number of “duughtor' lactations is sufficient) at the end

of the first, second and third years of the survey

respectively.

(b) "pPriy att

d Gy 3 L OL THAIDCIE hlll 2 \
nciude alli swrveys which can reasonably be carried
out but which do not gualify for inclusion in the
"official? class
Surveys will only be carried out for sires gt present in
use in the herad.
Surveys are automatically discontinued if the herd is
withdrawn from testing.
1l daughters in milk in the applicant's herd mst be
ncluded in every survey; dectalls of daughters under test

}?6$ther herds should also be supplied (N.Z. Dairy Board,
193%).

Only the first 320 days of any lactation were used in assessing
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lactation yield, and the everage production for eny animal in
the survey was taken as the average of all her available Group
Herd Test records with the exception of the following:-

1) Records subnormal due to abortion.

ii) Records subnorm:l due to age (over 10 years).

iii) Records subnormel due to sickness, diseame etc.,
and where previous o1 succeeding lactation records
confirm the subnormsal nature of the record.

(1v; Any other records which are obviously subnormal due
to conditions not natural to that herd or cow
(M. 2. Dairy Board,lv4l).
No charge wac made for the service and no ativenpt was made to
classify bulls by single indices of production, surveys being
issued in graph form together with a detailed list of the
average production of eacli duughter and dam
ihe reguirements for the three stages of the
survey were defined as follows:-
(1) A 'Preliminary' survey is iasued on the basis of the

first lactation of all daughters in milk, with a
minimim of ten.

(11) An 'Intermediate' survey is issued when two
lactations have been completed by at least eight
daughters.

(111) A 'Final' survey is issued when three lactations
have been completed by at least six daughters
(i Z. Dalry Board,1941).

A scheme for the identification of heifer calves
was introduced, in which the recording officer tattooed all
calves kept for rearing, recording the details of breeding and
identification in triplicate on a Celf Allocation Sheet.
Copies were then lodged with the Herd Recording Department,
the Eerd Improvemcnt Assoclation office and the farmer, to be
completed two years later when the heifers entered the herd.
The scheme was voluntary but in any one herd all calves had
to be tattooed.

It was stressed at the outset that the Sire
survey Scheme should be‘gssentially investigational in charact-
er and as complete information as possible should be obtained
from the industry. FPFor that reason "no discrimination should
be made between data from registered and unregistered sires”

({. 2. Dairy Boarad,1937). This policy met with considerable
opposition from pedigree breeders who claimed that the surveying
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of grade bulls would encourage thelr uss. A majority of the
members of the Herd Recordins Council (1937), however, held
the opinion that since Sire Survey was to be a service to
recording farners, no distinction could be made between those
using grade and pedigree bulls, although it was suggested
that only grade bulls then in use be surveyed. Bventually
(N. Z. Dairy Board,194l) the “officilal" service was confined
to registered purebred sires, zlthough a "private" survey
could still be obtained for a grade sire.

corrections for Aze: Vhen sire surveys were firat introduced,
dam-daughter comparisons were considered to provide the

most informutlve date. Thls system entalled comparing
records made by anlmals of different ages, and there was a
need for conversion factors to adjust records to a uniform
ege baslis. For this reason the subject was investigated by
Ward and Cceaipbell (1538) with a view to obtaining a set of
conversion factors which, ubder lNew Zealand conditions, would
be accurate without belng unduly compliceted.

From an analysls of the records of 702 cows of
predominantly Jersey type, tested for at least six consecutive
yYears under "normsl and average" New Zealand herd conditions,
they found that the results pointed guite definitely to the
relationshiy between immature and mature cows being in the
nature of o« regression. They were unable to find any evidence
‘supporting the theory thet increase in production operates as
a percentage addltlion from early age to maturity. A problem
was encountered in deciding what should be regsrded as the
corrvect auturity egulvalent, ¢nd for the purposes of daughter-
dam comparisons for 3ire Survey work, ¥erd and Campbell assumed
that "in most ceses the cvercge production of the four
lectations at four, five, six end seven yeers of age would
constitute a reasonable iInterpretation of the meturity
egulvalcnt. " For this rcason the only correctionfactors used
in cire swrvey work in New Zeuland have been those converting

two end three-year o0ld records of daughters to a maturity bdbasis.



Under the originel techni;jue of survey where, generally, not
more than three records of a daughter were compared with the
litetime record of her dwmi, it was considered advisable to

use a conversion factoi’ which took into account the faet

that the averages of the daughters were more likely to be
effected by fluctustions in climatic and herd conditions than
the lifetime averages of the dams. In other words, the
factor corrected for imperfect repectability of records as
well as for age. Lush (19452) pointed out that such a facgtor
should not be called .n "age" correction factor, but since

it gave the probable future production of a cow it was the
correct facto: for its intended purpose. Relative to thedr
records the lower producing daughters were given a bigger
correction than duughters in the higher production levels, the
asswgtion bein; that adverse environmental conditions had
been a factor contributing towards the lower record of one
daughter, whereas the high producing daughter's record had
been mede under more favoursble environmental conditions

(Ward et &l,1947). This interpretation was besed on an
anelysis by vard and Caipbell (1938) of the lifetime records
of epproximately 1,5CC cows. The cows were classified
according to their production records at two yeers of age

and the vctuul increacse from two yeers to maturity was obtained
for «1l1 levels of two-~jyea:~o0ld production, The results of
this snalysis indicuied thet on the average the low=producing
two—y ear=-0lds increace to maturity by a greater actual amount
than the higher producing two-year-olds. On the basis of
this work, the following convarsion factors were introduced:-

3/4 of tho two-year-old record + 150 1lb. fat = maturity eguival-
ent (lb.fa%).

7/10 of the three-year-old record + 140 1lb. fat = maturity
egquivalent
(1b. fat).

These corrections were employed for Jerseys, Ayrshires and

Shorthorns. A simllar ejuation but one resulting in a higher

correction was used for Friesians (ward et al,l1947).
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c hanges in Tec
when the Sire Survey Scheme was formulated in

1937 it was fully expected that progressive changes in the

technique would be made as they became necessary. Ten years

later ward et al (1947) replying to comment on the freguent
changes in method wrote: "It is essential that the technigue
of sire survey, dealing es it does with individual bulls and
providing information for the individual breeder and herd
owner, should continue to be investigated and the technigue
improved in accordance with the conclusions drawn from such
investigations. The fundamental principles established at
the outset of sire survey work have been consistently maintain-
ed; the changes that have been made are refinements necessary
to give effect more fully to those principles. "

The chief changes which have been made are as
follows: -

1. In 1943 the length of lactations considered for sire
surveys was altered from between 100 and 320 days to
between 100 and 306 days (N. 2. Dairy Board,1943).

2. In the 19456-46 season the daughter-dam comparison was made
a "within season" comparison, the "all-daughter" average
being given also (N. Z. Dairy Board,l1l946).

3. Prom the 1949-560 season the surveys were issued in the
form of a daughter-mature cow comparison on a "within
season" basis, the "all-duughter" average remaining a
constant feature.

The reduction of lactag&ion length from 320 to

306 days was made on the recommendation of a sub-committee of

the Herd Recording Council which was appointed in 1943 to

review critically the progress of the Sire Survey Scheme.

This sub-committee criticised 365-day recording as being un-

suited to New Zealand's seasonal dairying and suggested that

the first 306 days of lactations be made the basis of all herd
recording work (N.Z. Dairy Board,1943).

The change to a "within season" daughter-dam
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comparison was made necessary by the fact that originally no
allowance was made for daughters and d&ams making their records
in different seasons, and conseguently some surveys were apt
to be misleading unless details of seasonal conditions were
avallable when interprsting the survey. Thus Ward (1946)
stated that “"toward the end of the 1945-46 season it became
obvious that the daughter-dam comparison based on all normal
lactations of daughters and dams would penalise a mumber of
sires with daughters whose first records were being made in
the 1945-46 season under drought conditions.” The change to
a "within season" comparison meant that the daughter's product-
ion would be compared with that of her dam in the same season,
and records for a daughter whose dam had no comparable record,
whilst being included in the average for all daughters, would
be excluded from the daughter-dam comparison. This, in turn
meant a considerable reduction in the number of daughter-dam
pairs avallable for comparison, and "in approximately 20 per
cent of the surveys less than five daughter-dam pairs were
now available for comparison," (ward,1946) five being the
smallest number of pairs on which a reasonably reliable
comparison could be based (Wward,l1947a). However, Ward (ibid)
maintained that in most cases the disadvantage of small
numbers was more than offset by the increased reliability of
a "within season" comparison, and whilst this may have been
true, there was a strong possibility that a survey would be
unduly biassed by a single high or low production figure.
FPurthermore, it was possible to have more than one daughter of
a single dam in the survey and if that dam was much above or
below average she could exert undue influence on the result.
The daughtor-dam comparison method had the
further disadvantage that the dams were a selected sample,
being, on the average, eighteen pounds of butterfat in excess
of the average for normsl mature cows in the same herd (ward
and Lawry,1948). Since the daughters of a bull replace other

cows as well as their own dams (some cows having more than one
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daughter), this consideration was important in interpreting
a bull's value.

The change in Sire Survey technigue (in 1945-486)
to a "within season" daughter-dam comparison made it necessary
to reconsider the basis for correcting immature records, since
the change automatically took seasonal variation in herd
environment into account. Also, because the number of records
used in the comparison was the same for both daughters and
dams, any correction for imperfect repeatability made on the
daughters' records would also have to be applied to the dams'
records. It was emphasised by Ward et al (1947) that the
correction factor wes not meant to forecast the actual
production at maturity of individual daughters, but to arrive
at an average maturity figure for all daughters of a particular
sire, comparable with the records of their dams in the same
season, the latter being actual mature records.

Extensive analyses comparing the results of
groups of two-year-old cows on different levels of production
with the production of mature cows under similar conditions
indicated that where environmental conditions are reasonably
stable there 1s no significant difference in the increasé to
maturity for low-producing, as compared with high-producing
cows (ward et al,1947). They concluded, therefore, that a
constant addition can be used for converting two and three-
year-old records to maturity. This conflicted with the
earlier work of ward and Campbell (1938) based on an analysis
of the lifetime records of 1,500 cows (see p.1756). As the
dams' records which were used in the comparison were made in
the age=range from four to nine years inclusive, the average
of the lactations in that period was used as the basis for
maturity (previously an age range of four to seven years
inclusive had been used).

The correction factors adopted to convert immature

records to their probable maturity eguivalent were as follows:-
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Correction applied to Correction epplied to
S-year-old record

Breed S-yaar-0ld record

Ayrshire 80 1lb. fat 40 1b, fat
Friesian 90 " " 45 : :

Jersey 7 " " 35 ) ;

gshorthorn 8o " " 40

(ward and Lawry,1949)

These figures were based on:

1. An analysis of the production records of approximately
22, 000 pedigree cows tested in the 1937-38 and 1938=39
seasons according to the age of the cow.

2. A comparison of the average of two-year-old and three-
year-old cows with the average of mature cows in the same
herd in the same season, 1,330 pedigree and grade herds
being included (1ibigd).

Por breeds other than the Jersey difficulty was experienced

in obtaining sufficiently large samples from which to obtain

reliable estimates.

A check was carried out on the factors after
they had been in use one season by grouping the records of
daughters appearing in all Intermediate end Final Surveys
issued in 1947 in two year, three year and mature (four to
nine years) age classes. A total of 708 surveys was included
but of these 516 were for Jersey bulls. The check Justified
the factors used for Jerseys, but results for the other breeds,
based on much smaller numbers, did not reveal the same
consistency (Wward et al,1947).

Since present methods of herd recording in New
Zealand give but an approximation of individual lactation
yields (Campbell,1948), it is not essential that correction
factors should be highly accurate. It 1s important, however,
that they be consistent, since even small differences between
breeds will tend to blas the results of surveys when breed
comparisons are made.

The "within-season" daughter-dem comparison was

replaced, in the 194Y-60 season by a "within-season"
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daughter-mature cow comparison. In compiling this survey,
the daughter average is celculsted, as in the past, from all
lactations for daughters in milk 100 days or more, with the
exception of lactations between 100 and 200 deys which are
obviously abnormsl or which are ruled abnormal following
appeal by the member. Records are corrected to maturity
and limited to 305 days. The mature cow average is based
on normal records of cows four to nine years of age inclusive,
and in milik 100 days or more but excluding the daughters of
the bull under survaey.
It will be noticed that in the calculation of
the daughter average, all lactations receive squal weighting,
Theoretically, each daughter should weight the survey equally
regardless of her number of lactations but in practice it is
found that much work is saved and 1ittle error introduced if
the daughter average 1s taken as the average of all lactations.
In any instance where the survey is obviously biassed by this
method the individual daughter averages are used (Castle,1951).
In publishing the results, the Herd Recording
Council (1950) decided that if a deughter-mature cow comparison
were given in fuli it would be tantamount to publishing the
herd average, a figure which 1s regarded as confidential.
Cconsequently published results show:
l. The corrected all-daughter average.
2. Results of the daughter-mature cow comparison in a form
which shows the margin by which the bull's daughters

exceed or fall to reach "expectancy” ("N.Z. Dairy Exporter",
1950).

"Expectancy" is defined as the average production of the
daughters of all bulls surveyed in herds where the mature cow
average 1s the same as in the herd in which tha bull under
consideration has been surveyed (ibid). Expectancy tables
have been in use since 1949 as an ald to the interpretation
of sire surveys and, prior to 1950, when surveys were issued

as a daughter-dam comparison, Expectancy tables were published
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annuelly. idth the 1ntroduction of the daughter-mature cow
comparison in 1960, howevcr, the new Expectancy table was not
published because it would enable farmers to caloulate

confidential herd averages (1ibid,19560) (see also p.189).

{d4) Summary.
The present mechanism of Sire Survey may, there-
fore, be summarised as follows:-
(1) Identification:

(a) The whole herd is recorded.

(b) In co-operating herds all calves reared are
identified end those not coming into milk must
be accounted for.

(c) Except in one-sire herds the sires must be
segregated from the herds and complete records
kept of all service dates.

(2) Application:

(a) sSurveys are now (since 1960) sutomatic, surveys

being made and published without application.
(3) Eligibility:

This determines whether a survey will be "0fficial”

or "Unofficial" (private).

To qualify for an officlal survey:

(a) Identification must be provided as above.

(b) The sire must be a registered purebred animal.

(c) There must be st least ten daughters.

An "Unofficial" survey may be provided if one or

more of the above conditions are not fulfilled.

(4) compllation:
The survey is in the form of a daughter-mature cow
comparison on a within season basis.

"Official" Surveys are couplled in Preliminary,

Intermediate and Final stages.

If between six and ten daughters are available a

“Preparatory" survey may be made for the owner's

information only.
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(6) Publication:

See next section.

3. The Publication and Classification
of Surveys

(a) Publication.
Turing the first years of the Sire Survey
Scheme, surveys of individual bulls were not published, the
service being chiefly aimed at providing information to the
farmer on his owvn herd sires. In any case, few Final
surveys were completed until three years after the commence-
ment of the Scheme. However, since one of the main phases
of sire survey work was "to provide information on which
strains of our pedigree cettle are providing sires of good
and outstanding merit" (ward,194la) it was essential that
results be published as soon as the technigue of survey was
proved satisfactory and a reasonable volume of information
was availlable,
Accordingly, in 1941 the first 1list of Official

Proven Sires was published in the Annual Report of the N 2.
Deiry Board (1941). It contained 71 Final, 29 Intermediate
and 42 Preliminary Surveys. The basis for gqualification as
an Officizl Proven Sire was as follows: -

All those bulls 60 per cent of whose Aaughters under

Official Survey have produced an average of at least

360 1b. fat. Also certain bulls 60 per cent of whose

daughters have produced between 340 and 360 lb. fat
where the average increase in production as compared

rish,shelz e oo begn, urigtont o, MR L o
fat (ward,1941a).
Further lists of Officiel Proven Sires were published in the
N. Z. Dairy Board Annusl Reports for 1941-42 and 1942-43.

In 1943 the Herd Recording Council's sub-committee
which wus set up to revievi sire survey work, recommended that
all swrrveys should be published irrespective of their results
(N. 2. Dairy Boerd,lv43). The use of the term "Officiel Proven

Sire" was then discontinued and bulls which reached the

standard previously reguired for that title became known as
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"Merit" sires (N. 2. Dairy Board,1943). Such bulls were
eligible to sire "Merit" calves (see p.15l1).

An important innovetion was the publication,
in 1945, of the first Sire Survey snd Merit Register, gilving
detaills of all surveys issued up to the end of December,
1944, Subseguent volumes have besn published annually,
sumusaries only being contained in the Dairy Board Annual
Reports. The surveys of "lerit Sires" have been printed in

distinctive type.

(b) glassificetion of Surveys.

The qualifying standard for "Merit sires®, of
360 1lb. fat for 6O per cent of the daughters, had the
disadvantage that it made little allowance for the degree of
improvement or otherwise of daughters over their dams.
"For example a sire mated to dams aversging 414 l1lb. fat leav-
ing daughters averaging 361 lb. fat gualified as a 'Merit
Sire'; whilst a sire mated to dams averaging 309 1lb. fat,
leaving daughters averaging 347 1lb. fat did not reach the
qualifying standard" (ward,l946s). In 1946, therefore, the
standerd was altered on the basis of the assumption “that
40 per cent of the difference in production between daughters
and dame can be attributed to the ihfluence of the sire, so
that for a sire whose daughters average less than their dams,
40 per cent of the difference between daughters and dams is
deducted from the daughters' averszge, and only if the
corrected figure is still over 360 1lb. butterfat does the
sire jualify as a "Merit Sire". Similerly, for sires whose
deaughters average more than their dams, only if the daughters'
average plus 40 per cent of the Cifference between the
average of daughters and their dams amounts to 360 l1lb. of
fat, or better, does the sire qualify as a "Merit Sire"
(ward, 1946a). Classification was to be based on Final
surveys only (N. 2. Dairy Board,l1l946). The standardwas no

longer based on the average of 50 per cent of the daughters.
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Eowever it was lster (1947-48 season) decided
to elassify bulls as Merlt Sires on Preliminary and
Intermediate as well egs Tinesl surveys. An examination
of a large nuwomber of surveys showed that if 350 lb. fat was
the minimun "Merit" requirement in Final surveys, then the
levels which bulle on Preliminary and Intermediate survey
should reach to be classed as "ilerit" were 380 and 370 1lb.
butterfat respectively. It was estimated that 95 per cent
of bulls classified as Merit Sires on this basis for
Preliminary and Intermediate surveys would achieve “Merit"
atatus on Final survey (Herd Recording Council,1948a). In
the 1947-48 and 1948-49 seusons, therefore, a bull gqualified
as a Merit Sire if the corrected average of all daughters
(plus or minus 40 per cent of the difference between
daughters and dams) was 380 pounds, 370 pounds and 360 pounds
of butterfat for Preliminary, Intermediate and Final surveys
respecbively (Sire Survey and Merit Register,1949).

In the 1949-50 season, a further change was
made. The butterfat standards remained the same and a bull
qualified as a Merit Sire:

(a) If the average of all daughters of the sire reached
the qualifying standard and is egqual to or above the
'Expected' average for his daughters.

(b) ?ﬁ the average of all daughters of the sire is below
the gualifying standard but is above the 'Expected'

average ('Expectancy') of his daughters he

qualify as '"Merit' if his daughters average plus

forty per cent of the difference between the

daughter everage and the 'Expected' average reaches

{33 §palify1ng standard (Sire SurveysMerit Register,
bl).

4. Discussion of the Existing System
_of gire Survey

Perhaps the outstanding feature of Sire Survey
to the average New Zesland farmer i1s the difficulty and
fregquently the impracticeblility of heving a bull surveyed.
with natural mating predominant, the average herd size of
approximately fifty-five cows in recorded herds is insufficient
to permit the rapid survey of sires when ten daughters are
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required. warmers naturally wish to explolt an old and
tried bull to the maximum. and in herds of average size there
is little scone for dning this and saving suffieclent progeny
from a young bull to give an early survey simultaneously.
This fect is well demonstrated by Table XVIII which shows
that of 461 sires first surveyed in 1949 only 8 per cent

ware filve-year-nld animals and 55 per cent of these surveys
were preparatory only (see p.181). 0f 367 sires for whigh
further informetion was avallable only 41 per cent were still
in use in the herds in which they were surveyed and 40 per

cent were already dead.

TABLE XVIII. Anelysis showing age in 1945 and history of

sires surveyed for the first time in 1948. _

|

Sire's Stage of | motal | Sire's Sire's history Det-
age survey all age where available ails
in stages in 7 not
Sp- 1946 av-
ring | Prep|Int./winal |No. |% St-|Sold Dead|Total| ail-
1945 i1l |for able

in (da-

use | iry-
5 yrs.| 28 8| - 36| 7.8 |5 yrs.| 22| 4 S 29 6
6 " 84 40 - 124 (26, 9 6 " 63| 16 26 93 31
7 v 76 | 45| 7 |128(|27.7 |7 " | 41| 23| 48 | 108 28
8 ™ 38 29| 16 82|17. 8 8 " 18| 13 33 64 18
9 " 11 17 6 34 7.4 |9 ™ 4 7 19 30 4
io0 ¥ 10 13 S5 28| 6.1 io0 * 6 6 11 22 é
Over Over
10 4 16 9 29| 6.3 10 8 3 14 23 7
Qotal 201 |168| 42 461 1100 Total [160| 70 | 147 367 94
Fo 66 36 9 100 % 41| 19 | 40 100

N. 2. Dairy Board Unpublished Data.

The position is further elucidated by Table XIX whiech shows
en anelysis of the average number of daughters entering herds
each year for 781 sires under survey. Only 19 per cent of
the sires surveyed had ten or more dasughters entering a herd
following their first mating season and 68 per cent following
thelr first two mating seasons. These findings raise the
questlon as to whether the widespread progeny testing of
sires under New Zealand conditions can yield sufficiently

valuable information to compensate the majority of farmers
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for the extra expense and inconvenience involved in retaining

sires until they are adejuately surveyed.

TABLE XIX. Average number of daughters coming into the
herd eagP year for 733
No.of |1st Crop 1lst & 2nd ist 2nd & lst 2nd 3rd
Daugh- Crop 3rd Crop
ters
Ccwml- cumil- Cumul - cumil -
No. ative 5| No. ative % | NOo. ative % No. atdve %
1 76 10
2 84 20 8
3 68 29 12 3 1
4 90 41 20 6 2
5] 68 48 20 10 3
6 91 60 47 17 9 4 2
7 68 68 39 24 7 5
8 65 7 67 33 10 8 4
9 37 81 66 42 3l 14
40 | 38 86 83 90 A9 19 -
11 42 92 34 b6 20 24 )
12 22 94 38 62 28 31 b 8
13 7T 96 43 69 21 36 10 12
14 11 o 37 76 28 42 8 16
16 9 98 29 79 19 47 14 21
16 4 20 83 20 b1 12 27
17 2 20 86 21 66 11 31
18 65) 100 23 90 23 62 6 33
19 1 13 92 22 67 10 38
20 2 14 94 17 7 10 4=
21-26 2 26 98 77 89 66 66
26-29 10 24 96 37 82
30 & o
QOver 2) 22 100 a4m__.1
Totals| 781 621 424 233

- NQZ-

Dairy Board Umpublished Data.

From the point of view of technigue the

existing system has two serious weaknesses and a mumber of

relatively minor ones.

The greatest weakness lies in the

difficulty of assessing the environmental conditions under

which a bull is proven.

There is a paucity of information

on the effect of surveying the same sire under different

conditions.

The translation of results from one set of

conditions to another is full of uncertainty.

Some

information on this problem is being obtained from artifioc-

1elly bred daughters of the same bull in different herds

(ward, castle and Lawry,1960), but perhaps more precise

information concerning the importance of environment could
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be obtained by the more extensive use of identicel twins. .

In view of the great variation in regional and
even local environments, some injustice arises from the
enforcement of a Dominion-wide stsndard for Merit Sires.

Thus, it 1s easier for a bull to reach "Merit" standard in
Taranakl where the recorded per cow production average 1is
nearly 300 pounds of butterfat, than in Northland where, due
chiefly to the less favourable environment, the average per
cow production is about fifty pounds lower. Despite constant
advice to the contrary, the term "Merit Sire®™ has come to be
accepted by many farmers as an infallible measure of superior
breeding worth, and a vigorous educational programmeé On sSurvey
interpretation has been, and still is, necessary. In actual
fact, many good bulls, used in herds of poor average productio:
cannot gualify, whilst &t the higher levels of production,
bulls as good as, or better than average, used in herds with
a mature=cow average above 380 pounds of butterfat have
reasonable chances of gualifying as Merit Sires. The same
sire, used in two herds on different planes of production may
qualify as Merit Sire on a survey of his daughters in the
high producing herd, but fail to qualify when surveyed in the
low producing herd. This 1s a distinct weskness of the
classification, and it emphasises that in the interpretation
of sire surveys it 1s essential to study the aicount by which
the daughter averages exceed or are below "Expectancy".

It appears that farmers prefer to have some
hallmark placed on superior animals, but at present the
possibility of misinterpretation of the "Merit" classification
reduces its value. The prospects of increasing its validity
by imposing regional standards imust be discarded because of
the considerable variabliity within districts and because of
the need for simplicity and uniformity in the Sire Survey
System.  An alternative which has much to recommend it is
to abandon the present reguirements for a Merit Sire and

replace them with a Merit Sire classification which pays more
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attention to the amount by which the daughter average of the
sire is above or below "Expectancy".

The second major weakness of the existing Sire
survey Scheme 1s that surveyes are based, in general, on
unauthenticated Group Herd Test records. For the commercial
farmer, interested only in his own butterfat production, this
mey be of 1little importance, but where, as with pedigree
breeders, the results of the survey of a bull may determine
to a large extent the market value of his progeny, the
incentive for falsification of records is considerable, In
addition, identification of calves depends entirely on the
farmers' integrity and apart from deliberate falsification
there is a distinct possibility of calves being incorrectly
identified, especially where they are not temporarily marked
at birth with a mark which will persist until they are
tattooed. Also, Stewart (1951) has drawn attention to the
likelihood of mistaken paternity where two bulls are run with
heifers at intervals separated by but a few days.

Wihile criticisms of the 8ire Survey System on
the grounds of unauthenticated records and variable environ-
ments are valid, they are to some extent academic, for so
fregquently the ideal 1s not practicable. Large scale Sire
Survey in New Zealand must, of necessity, be based on the
existing recording system which has been proved practical
and economical, and while natural mating predominates the
need to survey large nunbers of bulls wili continue. In
these circumstances sires will have to be surveyed under
diverse conditions. If artificial insemination achieves
widespread use consideration should be given to the introduct-
ion of a scheme such as operates in Denmark for the proving
of a small number of selected sires under uniform conditions
(ward, 1946a). This may be a development of the future in
New Zealand, but meanwhile, the present system, modified if
necessary, should continue to operate and should have

beneficial effects.
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A number of relatively minor factors of which
the present use of the Zxpectancy table is most important,
are worthy of comuent. The Expectancy table is compiled
each season by plotting "daughter average" against "mature
cow average" for ull the surveys completed in that season.
Rach survey 1s treated as a unit, and with the number of
surveys &t present being completed annually (see Table XX,
p.193) there is ample date at the middle and lower levels of
production on which to plot the relationship between
"daughter average" and "mature cow average", a relationship
which appears to be linear. For surveys in which the
"daughter average" and/or "mature cow average"” exceed about
400 pounds of butterfat, however, there is insufficient data
to give an accurate "plot" and "expectancy" is calculated by
straight line extrapolation (Castle,1951). More information
is reguired on the validity of such a procedure. More data
is also reguired on the manner in which "expectancy" varies
from season to season, for this variation may cause apparent
anomelies at different stages of a survey. Further, as more
data 1s accumulated, separate "expectancy" values for different
breeds may prove to be necessary. Thus, present indications
are that "expectancy" for Friesians i1s slightly higher than
for the other breeds (N. 2. Dairy Board,1951). If breed
differences do exist, then slight anomalies will ococur when
sires are surveyed on the results of cross-bred daughters.

At present, in such cases, the breed of the sire determines

the correction factor to be used, this being another source of
slight error. Also, consideration may have to be given to
heterosis in cross-bred animalis, although as yet the ococurrence
of this phenomenon in dairy cattle has not been conclusively
demonstrated (Robertson,1949).

Herd improvement authorities in New Zealand have
attached considerable importance to the relationship between
butterfat test and butterfat production within a breed, as an
adajunct to the use of sire surveys in bull selection. From
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an analysis of 120 sire surveys ..ard (1944) showed that
within a breecd (Jersey, high butterfat test of the milk was
closely associated with high butterfat production.
conseguently, considerable publicity has been given to the
study of butterfat test as an aid in selecting dairy stock,
on the grounds that " ... & far greater number of herds or
bulls will be found in the high butterfai production groups
i1f the average fat percentage for cows in those herds or
daughters of those bulls is above average" (Ward,1946).

The attention devoted to butterfat test as an
ald to selection appears to be out of proportion to its
importance. A degree of essoclation between high test and
high production is indisputable, but high test is not an end
in itself; 1t 1s only a gulde to where high levels of
production may be found. where high production has been
aechieved, then butterfat test i1s of secondary importance.

The present method of issuing surveys as a
daughter-mature cow comparison i1s a considerable improvement
on previous technigues. However, with the existing form of
putlication of the daughter-mature cow comparison (see p.180),
the interpretation of surveys by intending purchasers has
been made more difficult, for neither the mature cow average
nor the Expectency table from which the latter average could
be obtained, 1is published. The average farmer can gain
little information concerning the level of production of herds
where surveys are conducted unless he uses Expectancy tables
complled and published in previous seasons (for daughter-dam
rather than daughter-mature cow comparisons), and these may
merely lead him into error.

It has been the policy of the Herd Recording
Department to recommend that intending purchasers of dairy
stock should visit the farm on which the stock were reared or
on which their records were meade, and attempt to assess the
environmental conditions under which the records were compiled.

The principle is sound but is limited in its practicability.
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The assessment of environmental conditions under which
records were made, after the records have been completed,
from a visit to the farm is extremely difficult. The
appraisal of environment in the light of month by month
varlstion in feeding conditions reguires consideraeble skill.

one of the main objects in visiting the farm
nust be to study the avaliable production records,
particulsriy the muture cow average which provides a measure
of the environment. Trom a study of the records, discussion
with the breeder, =nd an ingpection of the stock and the
farm, a buyer may be &ble to make a sound choice. However,
fermers are physically restricted in the number of farms they
can visit, and more information is reguired to indicate those
studs which might most profitably be inspected. The Herd
Improvement Associations' Sire Procuration Catalogues (see
p.162) and the N. 2. Dairy Board's ilerit Stud list (see p.161)
meet this need in part.

A siaple und most effective method of identify-
ing likely sources of cattle of high dairy merit would dbe to
publish mature cow averages. This information is now treated
as confidentiel, on the grounds that its publication would
penalise breeders ferming under unfavourable envirommental
conditions, end would encourage undesirable competitive
practices. The treatment of herd averages as confidential
information is, to some extent, a relic of the days when many
farmers had to be persuaded to test. Now that recording is
more widely practiced, and some Herd Improvement Associations
haeve waiting-1lists for admission of new members (Candy,1949),
a change of policy should be considered. The likely gains
from a more positive approach to the use of herd records,
which would include publication of herd averages, would seem
to outwelgh the disadvantsges of such a change. The practice
would not be without precedent for in Denmark a herd summary
for every herd under test is published annually in the annual

reports of the Association of Milk Recording Socleties (Milk
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Marketing Board, 1949,. Also, in the publication of sire
swveys in New Zealuand information on the average length of
luctution of the sire's daughters would serve as an indicator
of persistency end seusonal conditions. At present no
aliowuncs is wude for length of lactation, and the sires of
late calving animals &re penalised.

In Hew Zeauland, then, where environment varies
80 widely, farmers must be educated to interpret production
records in the light of existing environmental conditions.
where incomplete informution is published, their efforts to
select stock by enlightened methods may be hampered. In
assisting farmers in the interpretation of herd recording data,
the N. Z. Dairy Board's consulting officers, now increased to
nine in nuuber, (Herd Recording Council,1961b) will play an
important part.

Despite the shortcomings of the existing Sire
Survey Scheme, the "educated" farmer can, if he takes the
trouble, derive much information from a study of surveys
published in their present concise form. In the past, farmers'
understanding of Sire Survey has been retarded by the frequent
changes in survey technigue. However, it appears now that
a techni, ue which is reasonably sound has been evolved, and
if such proves to be the case farmers will have the opportun-
ity to become more familliar with it, and their task of
interpretation will be made easier. That in turn will mean

that more advantageous use will be made of survey informstion.

8. _The Application of Sire Survey Results

Sire Survey, introduced in 1937, was retarded
in its early stages by farmer apathy, lack of celf identific-
ation and the check imposed on all recording services by
world v.ar I1I. Nevertheless, considerable progress has been
made. Prior to 194y the publication of surveys was optional,
end the first lists of proven sires, issued in the 1940-41

season comprised only sires reaching a certain minimuam
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standard. In 1943 when surveys were compulsorily published
for the first time, results of approximately 600 official
surveys were made public (il. 2. Dairy Board,1943). Ward
(1943) stated that by the end of the 1942-43 season 1,396
"Official®” and "Privaete" surveys had been issued. In 1946
the first edition of the Sire Survey and Merit Register was
issued which conteined, 1in consolidated form, results of
surveys previously published and those 1issued between the

end of the 1942-43 season and December, 1944, In the seven
editions of this booklet so far issued, detalls of 3,784
officiel surveys, including approximately 2,770 Final surveys
have been published. Teble XX shows the available statistics

on the number of surveys completed.

TABLE XX, Summary of Sire surveys 1§sued and published

(approxi
Bulls surveyed Surveys published
(pedigree and grade) (official)
New Total Individual |[Cumlative
surveys surveys editions total
ear (oumgulative) ‘
1937=38 100 100
1938-39 110 210
1939-40 220 430
1940-41 290 720
1941-42 360 1080
1942-43 320 1400 600 600
1943-44 470 1870
To Dec.
31lst 1944 1870 827 827
1944-2945 1141 1148
1945-46 361 1609
1946-47 1212 2017
1947-48 1246 28679
1948~49 1289 3014
1949-50 1722 3784

- N. 2. Dairy Board, a948g Sire Survey
and Merit Register, (1951)
The Sire Survey Scheme had not long been in
operation when it became apparent that surveyed sires diad
not, on the average, lncrease production in the herds in
which they were proved. In February, 1943 the Herd Recording
Council set up a sub-committec " ... to wmake a critical

review of the sire survey work carried out ... and to prepere
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a plan to put into effect in the dairy industry the steps
necessary to attain the gozl indicated as appropriate from
sire surveys" (N. 2. Dairy Board,1943). The report of this
sub-committse has been reviewed elsewhere (see p.48). The
1,078 surveys then completed indicated that only one in three
of the bulls surveyed had improved production and Table XXI
condensed from Ward (1942) further illustrates that most of

the bulls improving production were used in "below average"

herds.

TABLE X®I. Resul#gﬁof gurveys igsued = .

Average production| Number

of mates of each of

sire (pounds fat) | Surveys|Bulls Bulls Bulls
improving | maintaining| lowering
per cent | per cent par cent |

400 and over 88 6 20 74

340 - 5069 203 24 a7 39

Below 300 151 73 18 9

Total for all
surveys 1078 32 3l 37

The sub-committee concluded that this situation had arisen

" ... because the grade herds in which these bulls have been
used approximate the same level of production as the pedigree
stock from which the herd sires are drawn." However,
Hamilton (1944) pointed out that the sample of sires examined
was & highly selected one since sire survey could only be
conducted in herds where complete records of production and
matings were available, and the owners of such herds were
likely to have exercised more than ordinsry care in the
selection of their herd sires. However, these better-than-
average sires were mated to better-then-average cows (mature
averag® 943 lbs. of butterfat) and Hamilton (ibid) concluded
that 1f all bulls in the industry could be placed under survey
the proportion of sires lmproving, maintaining, or lowering
production would probably be substantially similar to that of

the selected sample under discussion. vvhile there 13 some

truth in Hamilton's interpretation of the situation, the
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results shown 1ih Table XXI probably exeggerated the serious-

ness of the position It seems likely that the widely
prectised methods of sire selection had not enabled breeders
to select sires of registered bulls with the same degree of
accuracy possible in the selection of dams and that the
sample of bulls included in the early sire surveys may not
have been as highly selected as the cows to which they were
mated. consejuently, under survey they showed poor results.
The recommendations of the 1943 sub=-committee
were aimed at achieving a rapid improvement in pedigree herds
through the use, by artificial insemination (A.I.) Af
necessary, of bulls of proven worth, It was stated that a
similar though slower improvement could be achieved by the
same methods in grade herds. Recommendatiens for the
publication of all official surveys, and & vigorous education
and publicity campaign to secure more general support for
Sire Survey and the more advantageous use of proven bulls
were julckly implemented However, the improvement of cattle
by breeding 1s a slow process and since only about eight
years have elapsed since this policy was formulated it 1is too
soon to expect marked results. Nevertheless, with the repid
post-war increese in recorded cow nuibsers and the widespread
adoption of calf identificaetion the numnber of sires qualify-
ing for officiel surveys has increased greatly. Surveys
are mw compiled for any sire which i1s eligible and, in
addition, in the 1949=-50 season a number of surveys were
completed on the basis of C.0.R. and 0.H.T. records made in
herds where all cows were tested. It is apparent thet the
Sire Survey movement 1s gaining momentum, for in 1949-50 over
1700 official surveys including 700 at the Final stege were
issued (Sire Survey and Merit Reglster,1951). This
represented an incre:se of over 400 on the previous season.
This number is considerable, but evlidence indicates (Table
XVIII, p.185) that a large proportion of sires are dead before

their surveys are completed. On the basis of 400,000 cows
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under test snd forty cows per bull, 10,000 sires are required
each season in recorded herds. If the herd 1life of the
average sire is taken us four years (. Z. Dairy Board,1940),
<b0C nevw sires are reguired euch gseason. During the
1945=50 season about 600 bulls were surveyed for the first
time snd of these about one in every five would be expected
to reach "Merit" standard (Sire Survey and Merit Register,
1981), It 1s &pparent, therefore, that at present less
than 256 per cent of the sires in use in recorded herds heave
been surveyed snd thut few derit Sires are available to
comaerclal fermers.

The necessity of keeping a bull until he is at
leust seven years old in order to obtain a Final survey,
presents a major difficulty on small farms where the carrying
of on extra bulil, vith spuring use, represents considerable
expense snd inconvenience. It may be suggested that surveys
should be taken only to the preliminary stage and that bulls
be selected on this basis alone. This would permit more
bulls to be proven end thus, theoretically, more superior
aires would be found. In practice however, under New
realund conditlions, uhe Preliminary Survey is an uncertain
index of a bull's breeding worth sand there would be a grave
risk of errors in selection on this basis; of the "good"
sires being culled witli the "bad". ™urther it is only by
compiling accurate surveys of sires and lifetime records of
cows that the necessary information can be accumulated to
rermlt relieble pedigree selection of young eires. An
important phase of herd lmprovement work is to educate the
farmer to select accurately a herd sire on the basis of its
pedigree of production so that the sire's own survey becomes
a confirmestory test of his brecding worth and 1s chiefly of
use us a guide to the assessment of his progeny. Not until
there is a consideruble reduction in the variability of ‘the
pedigree stock, however, can such a degree of certainty be

achileved.
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The paucity of superior proven sires, has lsd
to the investigatlon of methods of meking more advantageous
use of the few derit 3ires which are available. Since the
registered purebred herds are the source of over 70 per cent
of the industry's sires (werd and Lawry,1948), and only
reglistered purebred bulls are eligible for officlial surveys
(W. 2. Dairy Board,lu4l) it is apparent that any improvement
must stem from the pcdigrec herds. In general, pedigree
breeders have not adopted the principles of the Dalry Board's
Herd Immprovement ©lan as readily as was hoped and most of
the pedigrse zires hove been proved and used in grade herds.
%With herd=-books closed to zl1ll but the progeny of registered
stock, and officlal policy in the past zugailnst the use of
grade bulls, thec sons of uerit Sires from grade cows have been
lergely lost to the Industry, una this despilte the fact that
the Dominion's pedigree herd was insufficiently large to allow
for an adeguare selection rate smongst bull calves. Thus,
in the period 1946-650 one bull was registered for every two
heifers, due largely to the fact that in the Jersey breed,
which accounted for four-fifths of all registrations, the

retio of heifers to buils registered was only 1.8 (Stewart,

Nevertheless concentration on the pedigree
gsectlion of the i1ndustry, whlich possessed the necessary
organisa®ion to provide registered sires to the commercial
farmers, appeared to offer the best prospects of achieving an
improvement in the standard of herad sires.

It has been recognized for muny years that
artificial inseminution (A.I.) offered & valuable dethod of
exploiting superior sires. The "d. Z. Dairy nxporter" (1936)
stated: ‘"we think that the development of the proved bull
scheme supplemented by A. I. marks the commencement of a new
er: for the Herd Westing Movement. " Investigations into
the technijue of A, I. heve becn in progress in New Zealand
for more than fifteen yeurs (see Candy,l19%6) and in 1943 the
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Dairy Bosrd financed the establishment of an investigational
A I, centre ct Ruaicurs Anliaal rRescorch Station (N. D Dairy
Board, 1443 ,. It wae not uniil 1950, however, that
techni jues wnu ficld practice sadtaebic for New Zealand
conditions werc developed 0 the stage where A, I. could be
appiled commerciually

werd (lv4da) statecd that the chief reason for
the populurity of .. L. overscus was an ceeonomic one, with
srmall faerms cnd expensive siock the cost of keeping a bull
wag high, and & big saving couwld be made by the use of Asl..
In iiew Zouoland, however, hords were larger and the cost of
kKeepinz & bull releativoly caell. ™urther, seasonal dairying
in New Zesland raeduced the inseninution perliod to about two
months end madce the coct of A 1. relutively high. To the
flew Zeulund farmer, thcrelore, A 1. wze not so attractive,
cspeclally since conception rates were freguently below those
obtained by netural mting (Filwer,lvydd). To the average
farmer, prectically the onldy incentive to adopt /e I. would
lie¢ in the . uelity of the sires from which the sewmen was
oklaeined wo, for exanple, if the scuen of ilerit Sires was
cveilekle. lowever, from olic viewpolnt of the Herd Improve-
ment ocuthorities the technd juc offered the possibility of
multiplying many times the use of the semen &f superior
proven gires.

berly officlisl policy wus besed on two main
points:
1. Thut only high cluss proven sires be used for A, L.

\ilerd Recordlng Councii, dvdd).
£ That ' ... the priase, objoctive be the insemination of
pedigree cows " (Jierd Hecording council,l¥47g.

This wes o sound poliey since tho nwaber of "high class®
proven sires wos alte incdejuaic to cover wmore than e very
gmadll proportion of the notionol herd subsejuent recults
have indicatcd that !lerit Sires with daughter aversages

exceediny 400 pounds of butierfat, used in herds having a
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mature avercge of approximatery 530 pounds leave daughters
producing ebout thirty jounds above this latter average (N. Z.
Deiry Bocrd,19560). It 15 obvious then, that such sires can
effect & worthwhile improvement in herds considerably above
average quality. If, by AL, & wide coverage of pedigree
herds could be achieved with such bulls, there would be a
big increase in the available nuiber of sons of outstanding
Morit Sires out of L. i k. and I il 2 cows. Young bulls with
such breeding were showvn by ward et ol (194Y) to be capable,
on the average, of producing daughters whose records averaged
betwcen elceven and eighteen pounds of butterfat above
"gxpectancy"” (see p.18Q). when used and proved in grade
herds these sires would, in jfeneral, increase production and
the bect of them would be returned to A.I. centres for use
in the pedigree herds which would become, in effect, a
superior "nucleuz” scction of the dalry cattle population.
guch » schene would offer the prospect of meking good use of
the Industry's best sires.

In practice, however, the implementation of such
& 8cheme has not been possible due to the virtual impossibil-
ity of obtuining < sufficient number of iderit Sires of the
reguired standard. ¥inal policy on the exploitation of
fe Lo has nov been determined bul imeanwhile the Dairy Board
is emkarking on « schane o identify and make available more
sires of tho necessur, standard for A. I. 'he avallable
*Merit Sires of A. I. standard” are being used in pedigree
herds, but in addition, approximsately ten yearling bulls
chosen on pedigree ore being used by A. I. in grade herds in
Northland, Aucklend, Teranakl end the +«lonawstu. It 1s
expected that some of these sires, surveyed in grade herds,
will reech @« sufficlently high stendard to gualify them for
later usc in pedigree herds (Standing Advisory Committee,1961).
A new group of young sires will probably be used in this
manneor cach seasgon, gredually augumenting the supply of

superior Merit Sires. The scheme 1s in 1ts infancy however,
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as, in reality, is the whole Sire Survey Scheme. with
more sires being Burveyéd each year, the number of outstand-
ing Merit Sires becoming available should gradually increase,
and with increasing numbers, an improvement in the standard
of the "top" sires may be expected. With the large number
of sires to be surveyed, progress will be retarded by the
need to keep daughters of sires which prove to be of poor
quality, but it 1s reasonable to expect that the cumlative
influence of the use of an increasing number of Merit S8ires
end sons of “Merit Sires of A.I. standard" in grade herds
will lead to a steady increase in production in future

years.



PART FOUR

SUMMARY AND CONCLUSIONS



CHAPTER XI
SUMMARY AND CONCLUSIONS
b 3 SU Y

Investigations of herd-testing methods were
commenced in New Zealand in 1896 (p.4), but systematic herd
recording was not introduced until 1909, fifteen years later
than in Denmark. From the outset emphasis was placed on
lactation records; tests of short duration, widely publicised
in America were not important in New Zealand (p.54). The
Association System, introduced in 1909 (p.6), provided
inexpensive records for commerclal farmers and was numericelly
the most important system until 1924,

In 1912 the Dairy Division introduced the
Certificate of Record system, a 365-day test for selected
registered purebred cows (p. 56). It was hoped that the
authentication of high individual records would draw attention
to the specialised dairy breeds, for it was felt that rapid
improvement could be achieved by the widespread use of
registered purebred bulls (p. 57). Few cows were recorded
annually, and the system, being expensive, required a heavy
@Government subsidy (p.68). Persistent criticism of the
365-day test period preceded the introduction, in 1930, of
a 306-day C.0O.R. division, which was, however, poorly support-
ed for some years (p.64).

In response to the need for an inexpensive herd
test for pedigree cows, the Dairy Division inaugurated the
Officigl Herd Test in 1927. A 305-dny test, the O.H.T.
was not made compulsory for all cows in the herd (p.65).

The number of breeders supporting this test remained small
until after world Viar I1I, many breeders preferring to record
their herds under Group Herd Test(p.66).

The Association System, the popularity of which
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was limited due to the inconvenience of weighing : .

sampling, the additional eguipment regquired to re
machine-milked cows, and the inadequate authentication ox
records (p.10) was guickly superseded by the Group Herd

Test which was introduced during the 1922-23 season (p.12).
The Group System, in which a testing officer visited each

of a group of about twenty-seven herds monthly, gained rapidly
in popularity, 100,000 cows being recorded during 1924-26

and 212,000 during 1928-2Y (p.11). In each area a Herd
Testing Association with a Management Committee elected
jointly by testing farmers and dairy companies co-ordinated
the work of a number of groups. Testing fees levied by

each Assoclation were usually graded according to herd size
(p.15). A system of marking heifer calves with satisfactory
butterfat backing, introduced in the walkato in 1925, was
later adopted by other Associations and proved a useful
adjunct to herd recording (Ch. VIII),

In 1926 a Dominion Group Herd Testing Federation
was formed and all existing Associations affiliated to this
national organisation (p.18). The Pederation obtained a
Government subsidy for herd recording in 1927 and Government
assistance has been granted in each subseguent year (p.26).
In 1929 a Herd Testing Central Executive was appointed by
the Government to determine the policy of the Group Herd
Testing movement, the implementation of this policy being
in the hands of the Dominion Group Herd Testing Federation
(p. 2C). The Centrel kxecutive appointed a Federation
Supervisor of herd testing to co-ordinate all "Group" and
"Assoclation" (owm sample) herd recording activities (p.21).
A set of uniform rules, binding on all Associations
affiliated to the Federation was introduced in 1931, but
the Federation lacked adejuate statutory authority to enforce
its rules, and complete uniformity could not be achieved
(p. 24).

The herd testing movement encouraged the use



of registered purebred sires, and, until the late "twenties"
such sires, on the average, appeared to be increasing
production. However, the purebred population was increasing
rapidly (p.81), selection was lenient, and by about 1930
evidence accumulated through continuous recording indicated
that in many herds registered purebred bulls were lowering
production (p. 25). An increasing number of farmers then
demanded butterfat backing for their herd sires, though for
some years a single high record of the sire's dam was
considered adeguate (p.<b).

During the economic depression of 1930-34
vigorous propaganda and a Government subsidy helped to
prevent a decline in the number of cows recorded, but a
rapid increase in the Dominion dairy cow population led to
a decline in the rate of improvement in per cow production
(p.28).

In 1934, as a result of evidence given by
Dominion Group Herd Testing Federation representatives, the
Dairy Industry Commission recommended that a Herd Testing
council be set up to administer all herd recording systems.
The Breed Societies, however, asked that the "official"
systems remain under the Jurisdiction of the Dairy Division,
and as a result no change was made (p.30). In 1936,
however, following further efforts by the herd-testing
Federation to strengthen the administration of group herd
testing, the Executive Comnlssion of Agriculture vested
control of the Group movement in the N. 2. Dairy Board (p.31).

Under the terms of the Herd Testing Regulations,
1936, the New Zesasland Dairy Board assumed control of Group
Herd Testing and waus adeguately endowed with statutory
authority and finance. A Herd Recording Council of the
N. Z. Dairy Board was set up to administer herd recording
(p.33). Continued unsuccessful efforts were made to
eliminate duplication by the various testing systems (p. 37).

Further, there was considerable agitation by farmers'
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organisations for the expansion of herd recording activities
which resulted in the Herd Improvement Plan of 1939 (p.39).
This Plan aimed at increusing the efficlency of production
of milk and butterfat and emphasised the need for co-operat-
ion between the N. Z. Dairy Board and the Breed Societies
¥ ... to provide an improvement in the standard of herd
sires. ¥ Evidence had accumuleted from several sources
(p.166) which indicated that many pedigree bulls were lower-
ing production in the herds in which they were used. A
Sire Survey Scheme, introduced in 1937 (p.35) was restricted
to bulls in herds recorded under Group Herd Test. Many
of the most influential breeders supported the "official"”
systems which permitted selective testing, and for this
reason bulls could not be satisfactorily surveyed in their
herds, The Breed Socleties refuséd to prevent registration
of traunsfer of bulls lacking butterfat backing until 1941
when the Friesian Association introduced such a scheme (p.43).

As part of the Herd Improvement Plan (1939) the
twenty-eight existing Herd Testing Assoclations were organised
into six Herd Improvement Assoclations to give increased
efficiency (p.4l).

The investigaztional programme, commenced in
1937 was expanded, a Technical Chrarnittee being set up to
" ... deterimine the dats to be collected, form of collection,
and methods of analysis" (p.44). A vigorous campalgn was
instituted " ... for the dssemination of information among
dairy farmers on present methods of scientific breeding and
herd management", six consulting Officers being appointed to
assist with this work (p.44). Later, these officers played
an important role in obtaining information on dairy-farming
problems and practices (p.97).

Results of the N.Z. Dairy Board's investigational
work, published in the Dairy Board's Annual Reports, have not

been discussed in detall in this thesis. However, an

attempt has been made to systematize the types of survey
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conducted according to method of collection of data, under
the following headings: -

i Information collected directly from farmers.

II. Information collected through testing officers.

III. Information collected through consulting

officers (p.94).
Further, the comparative merits of the various survey
technigues employed by the N. 2. Dairy Board have been
discussed (Ch. VI) and surveys completed or now in progress
have been considered from the point of view of method of
collection and analysis, and value of the information
obtained (ch.VII).
In 1943 a sub-committee of the Herd Recording
Council reviewed the Sire Survey Scheme and prepared a plan
by which it was hoped to make the best use of information
collected through sire surveys (p.47). An analysis of
the factors involved in improvement of per cow production
from 1920 to 1943 demonstrated the ineffectiveness of dam
selection and drew attention to the unsatisfactory standard
of a large proportion of the bulls then surveyed (p.46).
It was concluded that recorded grade herds approximated the
same level of production as the bull-breeding herds (p.47).
To achleve an improvement in the genetic worth of the
national herd, recommendations were made for: the recording
of all pedigree cows with selective registration on the
basis of performance, continuous testing of a high proportion
of grade herds, identification of heifer calves, the
surveying of a large number of bulls, the publication of all
surveys and the widespread use, by artificial insemination
if necessary, of the best proven sires (p.48).
There was considerable disruption of Group herd

recording services during Worid war II, leading to a sharp
decline in the number of cows recorded and some curtailment

of investigational work (p.46). From the 1942-43 season
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onwards, however, numbers increased rapidly until in the
1949-p0 season 444,000 cows, representing over 23 per cent
of all cows in milk, were recorded (p.50). This number
included 41,000 pedigree cows under Group Herd Test (p.77).
During the first ten yeurs of the lerd Improvement Plan
there was an increase of thirteen pounds of butterfat in

the average per cow production of all cows in milk, due
probably to a combination of improved environment and better
stock (p.62).

The Government recording systems underwent
considerable expansion from 1939 onwards, when the 305-day
C.0.R. and the 0.1 T. systems, in particular, lncreased
greatly in popularity (p.67). In 1946 the "all cow" rule
was introduced for the 0.H.T. system but existing conditions
prevented its enforcement (p.68). In the post-war period
increasing difficulty was experlenced in meeting the demand
for "official" recording services.

The Sire Survey Scheme, introduced in 1937
has increesed rapidly in liporiance. Prior to the 1946-46
season the survey was in the foria of a daughter-dem
comparison (p.176): this was changed in 1946 to a daughter-
dam compurison "within seusons" (p.177); ond since the
1949~560 season surveys have been 1ssued as a daughter-mature
cow comparison (p.17y). The technigue has been progress-
ively improved, and the number of bulls surveyed annually
has increased steadily (p.193). The soundnsess of the
existing technigjue (p.184;, and the application of sire
survey results in New Zealsnd (p.192), have been discussed
at some length. Plans &re now being evolved by the N Z.
Deiry PBoard for the explnitation of superior proven sires
by artificial inseminuation (p.199). The N. 2. Dairy Board
has, through its Lifetime Morit Register (p.157) and
Intermediate Merit Regilster (p.159) endeavoured to encourage

selection on a sound basis by giving prominence to those



cows which have demonstrzted their ability to produce at a
crediteble level cver & period of yeers, In addition,
¢fforts have been made through the Nerit Stud list (p.161)
to draw attention to studs hsving &« high proportion of
I.M.R. &and L. M R. cowe.

Becently, tecause of high costs &nd the
inability of the Dairy Division to provide en adequate
service, the Certificete of Record and Government Officlal
Hourd Test systems have been abandoned, and the N. Z. Dalry
Board has accepted control of all herd recording (p.86).
The Herd Recording cCounclil has introduced an 0fficial
Pedigree 1est to provide authenticated production reocords
for registered animuls, and has set up a Pedigree Testing
corumittee to advise the Council on matters relating to the
recording of peligrec cows (p.36). A large proportion of
the national pedigrsee herd is now recorded (p.82) and the
exlisting organisation of herd recording offers a sound basis

for future work in herd improvement.

CONCLUSIONS

The Herd Recording Council's sub-committee
(1943) indicsated that during the period 1920~43 the improve-
ment in per cow production was due chiefly to (1) change in
breed coaposition and (2) improved onvironmental conditions
(p. 46). The herd recording movemant exerted a strong
inflaence on both these feactors. Az regards the former,
herd recording drew ettention to the superiority of register-
cd stock of the speclallsed dalry brgeds over grade and dual
purpose animals so far as fat production was concerned (p.47);
in respect of the improved environmental conditions, for
weny years herd recording authoritles have vigorouely
advocated better faimming wmethods {p.27) &nd more recently
have sought information, through an investigational programme,
to glve a factual basis to their extension work (p.44).

It 18 yet too early to assess the effects of



the Herd Improvement Plan (1939). The irmprovement in the
Dominion per cow average of thirteen pounds of butterfat
during the period 1939-49 wus due probably, to a combination
of genetic and environmental factors (p.562). The Sire
sSurvey Scheme hes been pursued with considerable vigour and
the investigational programme has yilelded much information
of imnediste value to the industry as well &as the vital
statistics essential in the planning of a herd improvement
programme (p.1l42). However, Hamilton's (1944) statement
that "an improvement of 25 per cent to 30 per cent in the
average production per cow is not an impossible objective
for the dilry 1ndus£ry in New Zealand in the ten years

after the war ..." has 1little prospect of resalisation. The
rate of increause in per cow production, which was virtually
stationary in 1943, has not shown any sharp upward trend,
though & slow improvement has been evident (p.81). Since
the 1942-43 season the number of cows recorded has increased
rapidly, ‘exceeding 23 per cent of all cows in milk during
1949-60 (p. 50). In eddition, a large proportion of all
pedigree cows 1s now recorded (p.82). This increase has
occurred under favoursable economic conditicns, and it is
difficuit to forecast future trends, especially should a
recession of dairy produce prices accur. Since at present
precticelly the whole structure of herd imprevement through
breeding -~ production records, merit registers, calf
identiification, sire survey - is dependent on herd record-
ing, the importance of continued recording in the majority
of pedigree herds and a lerge sample of gruade herds cannot
be over-emrhesised.

In noet Hew Zealend herds the production level
is etill euch thut repld increeses in production can be
echieved ‘hrough improved munsgement, particularly as regards
nutrition (p.62). However, &ccording to Mitchell (p.129)

and Jensen et ul (1942) « level of nutrition may soon be
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reached at which diminishing returns from each increment of
feed will demand, for economical production, an improvement
in genotype. Studies of efficiency of production under
free grazing conditions which muy be expected to follow the
current intake studies being conducted by Wallace (p.130)
are likely to be of the utmost importance to the New Zealand
dairy industry.

With the existing division of the dasiry cattle
population into registered and unregistered stock, the rate
of improvement through breeding depends on the margin of
superiority of the pedigrees over the grades. If the
registered stock are not, on the average, superior to the
unregistered, there is no justification, from the point of
view of butterfat production, for regarding them aé a
suitable nucleus herd for the production of bulls for use
in commercial herds. Bearing this in mind, it appears
that, in New Zealand, where the margin of superiority of
the pedigrees over the grades is apparently very narrow
(p. 83), the breeders have not fulfilled their responsibility
to the industry. Complete lack of recording in some herds,
selective, or sporadic recording with selection on single
records in many others (p.77), concentration on type at the
expense of production (p.75), fallure to enforce production
standards as a reguirement for registration and transfer
(p.36), and faillure to open herd books to superior high
grades at times when the pedigree population was too small
to permit adegquate selection (p.197) have been important
contributing factors to the slow rate of improvement of the
registered stock. The Breed Societies have, in general,
falled to give progressive leadership to the breeders and
the 1ndustry'as a whole. Individual breeders may perhaps
be exonerated because while they could sell their stoek
profitably on the basis of type and single records thesy saw
no need for continuous recording. More far-sighted policy

might have been expected from the Breed Societies however,
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but with occasional exceptions (p.43;49) they have been
reluctant to adopt recent herd improvement measures. A
rapid change of policy by the Breed Societies is required,
involving the encouragement of continuous recording under
normal herd conditions, the surveying of bulls, avoidnnoe'of
undue emphasis on type, and the exploitation by artificial
insemination of superior proven sires in pedigree herds.
This latter may involve, for a time at least, a disregeard
of bloodlines and line-breeding, but in general, would
probably involve no great departure from existing policies.
In the past however, the conservatism of the breeders has
been such that the rapid acceptance of the above changes
cannot readily be foreseen. Nevertheless in recent years
there has been a marked trend away from selective recording
(p.82) and with the acceptance by many breeders of the
Official Pedigree Test (p.87) involving the testing of all
cows in the herd, the more general adoption by breeders of
the principles of the Herd Improvement Plan may be
anticipated.

Breeders and commercial farmers who have
co-operated fully with the N. 2. Dairy Board by practising
continuous recording and the methods of selection recommended
have not experienced unmixed success. A sire survey system
based on a minimum of ten daughters of a bull, makes
extremely difficult the proving of sires in small or average-
s8ized herds (p.186), and in all but the largest herds it 1is
necessary during one season to mate a young bull to a large
proportion of the herd in order to obtain sufficient
daughters for a survey. This involves making sparing use
of the senior herd sire in that season, and should the
young bull prove to be of low breeding worth, might
seriously depress the production level of the herd. This
is not an argument against progeny testing - 1t merely
emphasises the great care necessary in selecting a young

sire on pedigree, and stresses the necessity of breeders



and herd recording authorities making available all
information which might assist a buyer to select an unproven
bull more accurately (p.190).

Because the number of recorded herds large
enough to practise progeny testing is limited, there are
insufficient proven sires in New Zealand for recorded herds
alone (p.196). Very few Merit Sires are available (p.196).
Little or nothing is known concerning the breeding worth
of the majority of bulls in New Zealand and a large number
of those surveyed have proved mediocre (p.196). Rapid
improvement in the national herd may be achieved through
the widespread use’the small group of bulls known to possess
auperior genotype. Now that artificial insemination
technigue problems have largely been solved (p.198), every
effort should be made, through A.I., to achieve the maximm
" exploitation in the bull-breeding herds, of the industry's
best sires. This will demand vigorous administration of
the A. I. scheme and the co-operation of the pedigree
breeders. In such a scheme, it appears, lies the best
prospect for worthwhile improvement in the genetic merit of
New Zealand's dairy stock.
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APPENDIX I

DOMINION SUMMARY OF DAIRY COw POPULALTION AND BUTTERPFAT

P%QQQQELQHFEQB_IEELEQJEEﬂi.

Season |[Cows in| Cows in Tested cows

milk & milk

ary

No. of No. of No.of cows | As % of | Av.yleld

cows cows tested all B/fat (1b)

(000's)| (0CO's)| twice or cows cows in

moreXx in milk 100
milk | days Or more
1909-10 583 8156 ¢
1910-11 634 4,317
1911-12 666 13, 440
1912-13 678 26, 000
1913-14 701 26, 000
1914-16 7256 24, 000
1915-16 760 24,106
1916=17 684 14, 343 2.1
1917-18 711 26, 768 3.8
1918-19 732 17,000 2.3
1919-20 783 26, 134 3. 2
1920-21 890 35,767 40
1921=22 1,015 46, 664 4.5
1922=-23 1,126 84, 825 7.6 234
1923=24 1,185 161,214 12. 7 213
1924-26 1,196 196, 860 16. 4 284
1926-26 1,181 169, 776 14. 4 321
192627 1,182 170,160 14. 4 240
1927-28 1,243 224,130 18.0 2806
1928-29 1,201 269, 694 20.1 241
1929-3C 1,389 283, 731 20. 4 284
1930-31 1,600 271, 404 18.0 241
1931-32 1,883 269, 867 16. 4 237
1932-33 1,724 286, 064 16. 6 266
1933=34 1,816 297,647 16. 4 262
1934=-36 1,828 265, 944 14. 6 282
1935=-36 1,823 245, 3b6 13. 5 288
1936-37 1, 806 276, 379 15. 3 267
1937-38 1,764 271, 095 15. 4 2868
1938-=39 1,724 240, 209 13. 9 230
1939=40 1,719 226, 082 13. 1 260
1940-41 1,769 296,674 16. 9 276
1941-42 1,767 306,716 17. 4 886
1942-43 1,716 216,076 12.6 263
1943-44 1,648 223,662 13. 6 2564
1944-456 1,679 268, 808 16. 4 279
1945-46 1,662 284, 459 i17. 1 233
1946-47 1,668 318,6562* 19. 2 260
1947-48 1,714 342, 3356* 20. 0 2068
1948-49 1,747 365, 440* 20. 8 279
1949-50 1,846 424, 004* 23. 3 273
1960-61 447, 270
N. Z. Dairy Board, (950).
®*®* N.Z. Dairy Board Unpublished Data.

*  Includes Govt.
x Includes G.H.T,,

8y sieus.

Official Herd Test.
A. 00 SO To

and Dairy Company
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APPENDIX II

NUMBER OF COW8 RECORDED BY THE "A3SSOCIATION OWN SAMPLE"

SYSTEM

Season HNumber _Season  Number
1909-10 815 1930-31 26, 670
1910-11 4, 217 1931-32 21, 836
1911-12 13, 440 1932-33 23,163
1912-13 26, 000 1933-34 20, 408
1913-14 26, 000 1934-36 15,938
1914-15 24, 000 1935-36 11,171
1915-16 24,105 1936-37 12, 369
1916-17 14, 343 1937-38 14,509
29T7-18 26, 768 1938-39 11,330
1916-19 17, 0CO 1939-40 11,261
1919-20 25,124 1940-41 9, 660
1920-21 35, 757 1941-42 7,060
1921-22 46, 564 1942-43 6,263
1922-23 67,835 1043-44 4,021
1923-24 96,198 1944-45 4,873
192425 87, 695 1946-46 5, 623
1925-26 59, 345 1946-47 4,012
1926-27 56, 823 1947-48 4,920
1927-28 56, 69¢ 1948-49 4, 400
19268-29 45, 586 1949-60 6,547
1929-20 40, 667

1909-10 to 1929-30 inclusive, all cows tested;
from Philpott (1937) and Singleton (1929Db).

all cows in milk

1930=31 to 1949-650 inclusive,
100 days or more; from N.Z Dairy Board Annual
Reports.



APPubiDIX II1

STATISTICS CONCERNING 1rik RwCORDING OF REGISTEHKD PURKBRKD

ARNIMALS BY THE C.O.R., G.O,H. %,
PERIOL 1927 TO 1951 IKCLUSIVE.

AND G,H.T. SYSTEMS FOR THE

C. O.R. G. 0. H.T. G.HT.
Breed-
ers
lst Class Cert- using Pedi-
ificsa | Total C.0. R, gree
’ cows &/or cows
record-~| @. O. H. T, | record- No. of
Year|566-day| 505-day| Sesson | ed* 5 ed | herds
1928 466 1927-28 1, 660 226
1929 491 1928-29 1,9%0 272
1930 643 72 1929-30 1, 466 300
1931 630 107 1530-31 2,236 231
1932 443 43 1931=3%< 1,798 160%*
1933| 461 46 | 1932-33 | 1,692 163**
1934| 636 103 | 1935-34 | 2,186 248 10,000
19356 450 104 1934-3b 2,068 228
1936 490 44 1936-36 1,910 237 12,864 | 1,063
1937 494 60 1936-57 2,102 260
1938| 497 72 | 1937-38 | 2,184 £60 14,696 | 1,097
1939 434 68 1938=39 2,111 238
1940 431 68 1939-40 2,187 269
1941 460 90 1940=41 2, 797 274
1942 428 177 1941-42 3,137 311
1943 366 117 1942-43 2,594 286 17,960 | 1,133
1944 470 [ <04 1943-44 3,184 330
1946 484 314 1944~45 4,471 406
1946 469 346 1945-46 6,129 498
1947 620 b78 1946-47 8, 266 597 28,399 | 1,983
1948 4562 b8b6 1947-48 | 10,178 669 32,5680 | 2,981
1949 316 637 1948-49 | 13,627 714 34,961 | 2,861
19560 278 569 1949-60 | 17,639 7563 41,114 | 3,591
1960-61 | 20,694 786
*  Includes small numbers of grades.
#*  @,0.i. L. only.
Data from: "N.Z. Journal of Agriculture"; N.Z. Department

of Agriculture Annuzl Reports;
Boerd unpublished msterial;

N. 2. Dairy
Dairy Division,

Department of Agriculture unpublished material;

Dr. A

Stewart unpublished material.
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APPENDIX IV

FIVE YEARLY AVZRAGE3 OF PRODUCTION FOR JERSEYS AND

FRIESIANS GAINIRG

S At
PR ¥y

CLA33 365-DAY CERTIFICATES OF

RECORD IN THE PERIOD 1913-50 INCLUSIVE.
Jeraey Friesian

Total

Certific- [Certific- | Product- [Certific- | Produst-

ates ates ion ates ion
Period A1l Breedy |[No, .
1913 114 66 3 ¢5) 48 397
1914 213 117 413 78 4556
1915 180 94 428 71 481
1916-20 263 161 411 72 459
1921-25 7562 b25 448 126 484
1926-30 521 411 462 92 5156

_____ - : ™

1931-36 6504 412 503 70 584
1936--40 469 404 608 62 561
19£1-45 439 390 624 42 508
1946=50 427 370 bl14 46 536

® Minluam staendards raised 35 1lbs.
beginning of 1931.

Jarsey Advenced Registers of Merit;

Friesian Froduction Records;

Divieion, Department of Agriculture,
unpublished data.

at the
From Philpott (1937);

and Dairy




APPENDIX V

AVERAQGE NUMBER OF PEDIGREE COWS TESTED PER BREEDER UNDER
C.0.R. ANRD G.O0.H.T. DURING THE PERIOD 1941-42 TO 1960-61

NCLUSIV

Season

1941-42
1942-43
1943-44
1944-456
1945-46
1946-47
1947-48
1948-49
1949-60
1960-61

- % % -
Cows
Breed- per
cows ers Breeder
796 311 2. 56
668 285 2.34
869 330 2. 63
1,076 4056 2. 65
1,274 498 2. b6
1,490 697 2. 60
1,464 622 2. 34
1,336 620 2.15
1,131 681 1. 95
966 466 2. 06

@ 0, H, T,
Cows
Breed- per
|_Cows ers Breeder __ |

3,093 267 12, 04
2,631 240 10. 66
3,134 266 11.83
4,368 347 12, 69
6, 032 437 13. 80
8,113 643 14. 94
9,869 601 16. 40
13,161 676 19. 45
156,294 707 21, 63
17,398 761 22. 86
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APPENDIX VI

COST OF RECORDING UNDER GROUP HERD TEST IN TERMS OF POUNDS

Wgwm;

Average

payout per

1b, for g/ 4

supplied to| Cost in

Butter- 1lbs, fat

Cost per factories |per cow
Season sgociation cow
1922-23 | Parmers' Union |60 éapprox. g 19. 6 3. 08
1923=-24 | N. Z. Co=-0p. 60 (approx. 18. 6 3. 24
H. T. A,
1924~-26 " b7 18. 76 3. 16
1926-26 " 60 18.61 3. 23
1926-27 " 60 16. 27 3. 93
1927-28 ) 48* 17.12 2. 80
1928-29 L) 49¢ 18. 26 2. 69
1929-30 " 67* 16.0 3. 66
1930=-31 " 63 12, 26 6. 14
1931-32 L) 42¢ 11. 45 3. 67
1932=-33 " 42¢ 8. 76 4. 80
1933-34 L) 42+ 8. 76 4. 80
1934-35 | Taranaki Co-o0p 46* 9.5 4. 84
H, T. A,
1936=-36 " 48* 12.126 3. 96
1936=37 = 62 13. 668 4. 57
1937-38 o 68 14. 812 4. 59
1938-39 2 68 16. 087 4. 83
1939-40 | Taranaki H. I. A, 66 16. 179 4. 08
1940-41 g 66 16.106 410
1941-42 g 66 16. 017 4.18
1942-43 " 66 16. 569 3. 98
1943-44 ) 76 17. 697 4, 46
1944-45 L 66 19. 790 3. 34
194546 L 88 20. 668 4. 28
1946-47 L 88 23. 691 3. 71
1947-48 " 113 26. 218 4 31
1948-49 o 123 27. 368 4 49
1949-60 = 1356 28. 720 470
19560-51 " 138 30. 130%* | 4, 68**
*  Subsidized.

L 2 J

Computed figure.

Data from Hamilton (1944) and Annual Reports of
N.Z. Co-op. H.T, A., Taranaki Co-op. H.T.A. and
Taranaki Herd Improvement Association.
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APPENDIX VII

FINARCIAL ASSISTANCE TO HERD RECORDING AND INVEBETIGATIONAL
WORK. _ GROUP HERD TEST AND A O.S.T. SYSTEMS.

Season Government N. Z, Dairy Board
£ -

1927-28 10, 600

1928=29 10, 500

1929-30 8, 500

1930-31 8, 000

1931-32 7,700 6, 000
1932-33 6, 000

1933=34 6, 000

1934~35 5, 000

19365-36 4, 000

1936-37 3, 000 230
1937-38 3, 000 1,370
1938=39 6, 600 3,820
1939-40 15, 000 16,000
1940-=-41 15,800 18,000
1941-42 15, 000 15, 000
1942=43 10, 000 10, 000
1943-44 10,000 10, 000
1944-45 156, 000 16,000
1945-46 15,000 16,000
1946=47 15, 000 16, 000
1947-48 20, 000 20, 000
1948-49 20, 000 20, 000
1949-50 £0, 000 20, 000
1960=51 23, 333 23,333

Rounded figures from:

N. Z'

Dairy Board Annual
Reports and Herd Testing Central Executive minutes.
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APPENDIX VIII

STATISTICS FOR CALVES IDENTIFIED BY TATTOO BY THREE HERD

IMPROVEMENT ASSOCIATIONS.
Auckland H. I. A, South Bay of
Island Plenty-
H.I. A East Coast
LLA
Members % of
Calves Tattooing | Member- |Calves Calves
Season  |Tattooed |Calves ship  |Tattooed |Tattooed |
1935-36 1,710 147 9
1936=37 3, 962 612 30
1937=-38 3,780 689 33
1938-39 3,368 478 28
1939-40 6,736 634 40 327
1940-41 13,780 2997 48 1,186
1941-42 18,676 1,374 66 2,607
1942-43 15,780 1,103 78 3,134
1943-44 | 14,967 1,083 74 3,562
1944-45 21,619 1,380 79 4,474
1946-46 23, 442 1, 642 80 5,071
1946=47 24, 381 1,773 83 b, 349 4,248
1947-48 23, 913 1,687 82 5,808 6,552
1948-49 22,692 1,677 71 6, 909 8, 439
1949-60 27, 269 1,962 7 6,401 8,889
1960-51 9, 269

- N. 2. Dairy Board unpublished date.
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