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At present there is a lack of information concerning 

the breeding methods practised by owners of pedigree dairy 

cattle in New Zealand. This deficiency is a serious handi­

cap in attacking some of the major problems facing the dairy 

industry in this country. Since the emergence of the Dairy 

Board in 1936 as the main national force concerned with herd 

improvement a great deal has been achieved in the field of 

dairy cattle improvement a.nd the evolution of a sire survey 

applicable to conditions obtaining in New Zealand is one of 

the major achievements of the Dairy Board. But many aspects 

of the pedigree industry which provides the majority of sires 

used in the Dominion remain to be elucidated. For example, 

the present scarcity of proven sires, and the more or less 

stationary level of production of commercial herds are some 

of the problems which have direct bearing on the pedigree 

section of the dairy industry. These facts alone illustrate 

the importance of the study of current breeding methods and of 

the pedigree system as it exists in New Zealand. 

Many investigations relating to dairy cattle breeding 

have been carried out overseas. Although many of the problems 

studied are encountered in New Zealand, the Dominion's typical 

grassland farming and the seasonal dairying associated with it 

limit the usefulness of such investigations. With more 

information becoming available breed societies are beginning 

to adjust themselves to a new phase of cattle breeding. The 

increasing emphasis on production as an aid to selection, and 

the acceptance of artificial insemination are two phases in 

which a change of attitude is desirable. The rapid growth of 

pedigree herds, the more frequent appearance of performance 

details in pedigrees and the increasing number of pedigree 

animals mated artificially each year illustrate this gradual 

change. 

There are certain factors, however, which can affect 

the rate at which these changes take place. Some, such as the 

attitude of the breeders themselves cannot be measured. Others 

lend themselves to study and at a time such as this when dairy 

cattle breeding in New Zealand is at the crossroads, an analysis 

of these factors is appropriate and of interest to all those 

concerned with dairy cattle improvement in New Zealand. 
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Data used in this study have been obtained from 

tht 1948 herd book of the New Zealand Jersey Cattle Breeders' 

Association. rhe New Zealand Dairy Board in the course of 

sire survey investigations carried out the preliminary work 

which consisted of transferring the details of parentage of 

ePch heifer registered in the 1948 herd book on to separate 

Powers Samas cards. The information on these cards after 

checking was then tabulated on the Powers Samas machine. 

By these means the herd book data was rearranged so that all 

sires with daughters registered in the 1948 herd book were 

listed according to their registration numbers together with 

all their daughters registered in the herd book under consider­

ation. A replica of one of the 485 pages supplied by the 

New Zealand Dairy Board is shown (p. 3) . From these data and 

from appropriate volumes of the Jersey herd books information 

has been extracted in a manner described in the following 

sections. 

TREATMENT OF DATA. 

The list of sires and their progeny registered in 

the 1948 herd book was supplemented by details of dates of 

birth and a code number indicating the herd in which each 

animal was bred. rhis information was extracted from the 

appropriate herd books. When sampling methods have been 

employed the technique has been described in the appropriate 

section of the thesis. 

To test the significance of the result Pearson's 

Chi-square test has been employed using the 5% and the 1% 

levels in the table compiled by Snedecor (Snedecor p.l90). 

The first of these values is designated as significant, while 

the second or any value less than 1% is highly significant. 

For ease of comparison the results of the statistical analysis 

are tabulated in the appropriate section. 
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l REGISTRATIO� 1 
NUMBER OF HEIFER. �REGISTRATION ] 

NUMBER OF SIRE. 
255274 84601 

262761 84915 

248212 84933 
248232 84933 

248382 85108 
258056 85108 
258057 85108 
258058 85108 
258059 85108 

250909 85365 

2496 13 85956 
2496 14 859 56 
2496 18 85956 
249619 85956 
249623 

257296 86098 
2 57319 86098 

250080 86533 

250344 86641 
250345 86641 
250346 86641 
250347 86641 
250348 86641 
250349 86641 
250350 86641 
2 503 51 86641 
250352 86641 
250353 86641 
2 503 54 86641 
250355 86641 
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THE AGE DISTRIBUTION OF SIRES OF JERSEY HEIFERS 
-----------------------------------------------

REGISTERED IN THE 1948 JERSEY HERD BOOK. 

With the notable exception of Donald's work (1947) 

few studies on the age distribution of dairy cattle provide 

information directly concerned with problems of selective 

breeding. The majority draw attention to the presumed 

advantage associated with longer herd life, though Rendel 

and Robertson (1950) have thrown considerable doubt on the 

assumption that longevity is necessarily an important aspect 

in higher economic returns. Another shortcoming with many 

age-distribution studies is that they relate solely to the 

female section of the cattle population and neglect the all­

important potential information which may be derived from a 

knowledge of the age-distribution of sires in use in a partic­

ular population. Under New Zealand conditions preliminary 

progeny test information cannot generally be available until 

a sire is approximately 5 years of age. Sires less than 5 
years of age can only be assessed on their pedigree and 

appearance and the appearance of their daughters. This is 

a less reliable estimate of breeding worth than that based on 

a progeny test. It is important then, to know what steps are 

being taken within the pedigree section of the dairy industry 

to ensure that where possible preference is given to bulls 

which have demonstrated their ability to leave high producing 

daughters. Such inrormation cannot be accurately obtained 

but an estimate of it may be derived from an analysis of the 

age-distribution of sires used to beget registered heifer 

calves. A similar analysis has been conducted by the New 

Zealand Dairy Board (1940-41) in a sample of recorded herds 

in this country. It was found that of the pedigree sires in 

these herds, the majority of which consisted of grade cattle, 

11.4 per cent of the bulls in use were yearling, 23. 6 per cent 

2 year olds and 18. 5 per cent were over the age at which 

progeny test details could have been available in the season 

in which they were used. This information while valuable is 

not necessarily applicable to the pedigree section of the 

industry, and consequently has limited use. For this reason 

the age-distribution of the sires used in pedigree herds has 

been studied. 

Two methods of approach havebeen used. The first 

consisted in determining the age-distribution of sires of the 

heifers of registered offspring sired. The second consisted 
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in measuring the average sire-daughter interval within each 

paternal half-sib group weighting each interval according to 

the number of daughters involved. 

( A ) !he &ge of Bulls used in New Zealand Pe�ree Jersey Herds 

to sire Registered Heifers. 

Under New Zealand conditions the majority of dairy 

cattle are born between July and September inclusive. For 

this reason parent-offspring intervals fall into fairly distinct 

age-classes. However, in a study of this nature, arbitrary 

limits to the age classes have to be made and sire-daughter 

interval classes have been decided upon only after considering 

their distribution. A sample consisting of 1450 sire-daughter 

intervals was studied, the sample consisting of the three heifer 

calves appearing at the top of each sheet on time New Zealand 

Dairy Board data already described ( see p.3). The data was 

then distributed so that all sire-daughter intervals irrespective 

of years but with the same number of months were grouped together, 

e. g. 3 years 2 months, 4 years 2 months, 5 years 2 months etc. 

in one class; 3 years 3 months, 4 years 3 months, 5 years 3 months 

etc. in the re xt class and so on. This distribution, shown in 

Fig. l, indicates that th e most satisfactory arbitrary division 

could be made where the sire-daughter interval is x years and 

5 or 6 months. The latter was chosen because of the fewer 

observations and sire-daughter interval classes of - 1.6 ( up 

to 1 year 6 months ) , 1 . 7 - 2 . 6  (1 year 7 months to 2 years 6 months ) 
etc. have been adopted. From the same data the average sire-

daughter interval has been calculated to determine whether sires 

in the respective classes could, with justification, be referred 

to as yearlings, 2 year olds, 3 year o!ds, etc. The averages 

are shown in Table 1 and justify the use of the general term in the 

discussion to follow. 

TABLE I. The average sire-daughter interval within arbitrary 

classes. 

Class Number Average sire-daughter 
(years and months ) interval ( years ) . 

1 . 7 - 2. 6 410 2.02 

2. 7 - 3. 6  294 2. 99 

3. 7 - 4.  6 257 3. 97 

4.7 - 5. 6 170 4.  9 5 

5 . 7 and over 319 (7 . 6 1) 
Total 1, 450 4. 11 
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The average sire-daughter interval for the 1 4 50 

observations was 4 . 1 1  years, a slightly lower estimate than 

that of 4. 28  years obtained by S�ewart (19 51)  using the same 

method but with a smaller sample of 41 5 observations. 

In the 1948  Jersey Herd Book 3970 sires were repre­

sented by registered female progepy. The sires had varying 

numbers of registered daughters ( see p. 3 ) ,  but it is of 

interest to determine the age distribution of t�e sires actually 

in use. To obtain the age of the sire at the birth of its 

offspring involved averaging the sire-daughter intervals 

within each of the 3970 progeny groups. This was necessary 

because in some cases breeders entered two years' registrations 

in one season. The results are shown in Table II, and the 

outstanding feature is that approximately one third of the sires 

used in the pedigree industry were 2 years of age when their 

registered daughters were born, i. e. one-third of the bulls 

used were "yearling" bulls or; more accurately, about 1 5  months 

of age at mating. Preliminary progeny test information could 

have been available when the registered daughters of 20% of the 

sires used were conceived, i. e. the sires were 5 ormore years 

of age at mating. 

Distribution of bulls according to their age at the 

birth of daughters registered in the 1 9 48 Jersey 

Herd Book. 

Age of sire at Number of % of total sires Cum. % 
daughter's birth sires of registered { yrs. mths. ) heifers 

- 1 . '6 2 3  0 . 58  0 . 58 

L'7 - 2 . 6 1 2 53  3 1 .  56 . 3 2 . 1 4---

2 . 7 - 3 . 6 848 21 . 3� 53.  50 

3 . 7 - 4 . 6 6 1 4  1 5 . 47 68 . 97 

4 . 7 - 5 . 6 420 10 . 58 79 . 5 5  

5 .  7 - 6 . 6 2 57 6 .  47 86 . 02' 

6 . 7  - 7. 6 219  5 .  52  9 1 . 54 

7. 7 - 8. 6 1 47 3 . 70 9 5 .  24 

8. 7 - 9 . 6 9 6  2 . 42 9 7. 66  

9 . 7  -10 . 6 49 1.  23  98 . 89 

10 . 7 -11. 6 20  0 . 50 9 9 . 39  

11.7 -12 . 6 16  0 . 40 9 9 . 79 

1 2 . 7 -over 8 0 . 21  100 . 00""' 

Total 3970 100.00 

Examination of the table suggests that the decrease in 

the number of bulls in consecutive age classes is not influenced 

)'2 0 . 4� 
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by culli ng at any parti cular stage as for example if bulls 

were progeny tested and the unsati sfactory ani mals di sposed 

of when test detai ls became avai lable. The most reasonable 

conclusi on that one can make i s  that si res are selected on 

pedi gree and thei r performance i n  the majori ty of cases i s  

of li ttle consequence i n  thei r use subsequent to purchase. 

It i s  notable too, that the distri buti on shown i n  

Table II di ffers markedly from that publi shed by the New 

Zealand Dai ry Board for si res i n  use i n  a sample of recorded 

herds duri ng �e 19 40-41 season. The preponderance of 

"yearli ng" bulls { approxi mately 32% ) i n  use i n  the pedigree 

secti on of the i ndustry i s  i n  marked contrast to the Dairy 

Board fi gures whi c·h shows that only 11 . 4% of the bulls used 

i n  thei r sample were "yearli ngs". Di fferences i n  the percent­

ages of bulls over the age at whi ch progeny test detai ls could 

have been avai lable at mati ng are less marked, however; from 

the New Zealand Dai ry Board sample 1 8% compared with 20% i n  the 

pedi gree secti on. The di fference i n  the proporti on of "yearli ng" 

bulls usedi n the two samples may be explai ned i n  part by the 

i ncreasi ng pedi gree cattle populati on but thi s would not be 

expected to have such a marked effect on the � bull populati on. 

One must conclude that pri or to 1 9 48 breeders were not unduly 

concerned wi th progeny test i nformati on based on producti on 

records of daughters of the bulls they were usi ng. Stewart 

( 19 51 )  has suggested that the large proporti on of yearli ng 

and two year old bulls may be due i n  part to the large number 

of small pedi gree herds i n  New Zealand, and accentuated by 

breeders preferri ng unused yearli ng bulls wi th promisi ng pedi gree 

to si mi lar bulls whi ch had already had one or two year's servi ce 

i n  other breeder's herds. There i s  an addi ti onal temptati on 

to di spose of young bulls after thei r use as yearli ngs because 

as two-year olds such pedi gree ani mals usually command hi gher 

pri ces than i f  retai ned and sold as "aged" bulls. 

( B )  The Si re Pr£gen� Interval i n  New Zealand Pedigree Jersey 

Cattle. 

Progeny test i nformati on i s  seldom avai lable under 

New Zealand condi ti ons before a si re i s  4 years 10  months of 

age. Si nce seasonal dai ryi ng i s  practi sed by the vast 

majori ty of breeders i t  i s  unusualto fi nd a progeny-tested 

bull i n  use before it i s  5 years 3 months of age. Consequently 

for progeny test i nformati on to have been used the si re-daughter 



t1 I·· t · •. 

Ill 
"' 
� ... 
c., 

ll. 
0 

� 
1.1..1 � <: 
::::, 
<: 

t:Joo 

1100 

10 

900 

�00 

TOO 

�00 

500 

1,.00 

300 

2oo 

tOO� ..__ 

ol � 
I .2 3 +- 5 � 7 8 S ID 11 IZ. /3 14- IS 16 17 18 ��� 20 21 lZ Z3 24 25 Z& 30 "35 

N UMB£"R OF l>AUGHTE"RS "RE&,tSTERE.b IN THE /94-'1 NERJ) BOO/( . 

-'0 

Fg2.lJi$trilwiiD>a..- of �tls a.u.th'dt�f:c h.4�Y � �lvtA..r-s rcplered.-. w � 19./f-f k�JDoK· 

-+ 

�'�:� 1 

4� 

I - -r--

I I 1 

i l 
_"! 

.. ---1 
l 

J SO I . -� 
. - I 

1 

:'- --:r I -1 

, ., .. , . ' 
. 

. ·I 

I' :l 

I --1-
, ' . . 

. 

---· . � I . ' 
->--'-+-

. _j __ , I I.·;. I . I I . t . . 
. 

.-_--..... --+ I 

... i I ... I ' l.li i I T I I . I ! l I I . I .) ... I . .• I' j . I .I 



8.  

i nterval must be at least si x years. In the preceedi ng 

secti on the numbers of bulls i n  the di fferent age classes 

whi ch have si red hei fers regi stered i n  the 19 48 herd book 

have been shown. No allowance was made, however, for 

di fferences i n  the extent to whi ch bulls of di fferent ages 

may have been used. More preci se i nformati on may be deri ved 

from the data by wei ghti ng the bulls age accordi ng tothe number 

of regi stered hei fers each si red. That large di fferences 

i n  the extent to which bulls are used to sire regi stered 

hei fers do exi st may be seen i n  Table III and fi g .  2 i n  which 

the 3970 bulls wi th daughters entered i n  the 1 9 48 herd book 

have been di stri buted accordi ng to the number of daughters 

regi stered i n  that year. 



TABLE I I I . 

No. of 
hei fers 

per bull 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11  

1 2  

1 3  

1 4  

1 5  

1 6  

17 

18 

19 

20  

21  

22  

23  

2 4  

2 5  

26  

27  

2 8  

29  

30  

36 

52 

Total 

9 .  

Di stri bution of bulls accordi ng to numbers of 

daughters regi stered i n  the 1 9 48 herd book. 

No. of Total 
bulls. nos . 

hei fers 

1272 1 272 

6 9 6  1392  

4 59 1 377 

331 132 4 

2 6 2  1310 

211 1 2 6 6  

182 1274 

120 960  

9 7  873 

70 700 

6 6  726 

4 4  528 

30 390  

32 4 48 

21  31 5 

17 372 

9 1 53 

11 1 9 8  

9 171 

6 120  

4 84 

5 110 

3 6 9  

2 48  

0 0 

2 52 

1 27 

4 112 

0 0 

2 60  

1 36  

1 52 

3970  1 5,819 

%age of 
all hei f-
ers regi s-
tered. 

8 . 0 4  

8. 80 

8. 70 

8 . 37  

8 . 2 8  

8. 00 

e. o 5  

6 . 07 

5 .  52  

4 .  43 

4 .  59  . 

3 . 3 4  

2 . 47 

2 . 83 

1 .  9 9  

2 . 3 5  

0 . 97 

1 .  2 5  

1 .  08 

0 . 76 

o. 53 

0 . 69  

0 . 4 4  

0 . 3 0  

0 . 00 

0 . 33 

0 . 17 

0 . 71 

o.oo 
0. 38 

0 . 23  

0 . 33 

100 . 00 

Cu. % 
ages. 

8. 0 4  

16 . 84 

2 5 .  54  

33. 9 1  

4 2 . 19 

50 . 19  

58. 2 4  

6 4 . 31  

6 9 . 83 

74 . 26  

78 . 8 5  

82 . 19 

84 . 66  

87. 49  

89 . 48 

9 1 . 83 

9 2 . 80 

9 4 . 0 5  

9 5 . 1 3  

9 5 .  89 

9 6 . 42  

9 7 . 11 

9 7 . 5 5  

9 7 . 8 5  

97. 8 5  

9 8 . 1 8  

98 . 3 5  

9 9 . 06 

99. 06 

9 9 . 4 4  

9 9 . 67 

100 . 00 

100 . 00 

%age of 
all bulls 
si ri ng reg. 
heifers. 

32 . 0 4 

17. 53 

11. 56  

8. 3 4  

6 . 6 0  

5 . 31 

4.  58 

3. 02 

2 . 44  

1 .  76  

1 . 66  

1 . 11 

0 . 76 

0 . 81 

o. 53 

0 . 43  

0. 2 3  

0 . 2 6  

0 . 2 3  

0 . 1 5  

0 . 10 

0 . 13  

0 . 08 

0 . 0 5  

0 . 00 

0 . 0 5  

0 . 03 

0 . 10 

0 . 00 

0 . 0 5  

0 . 03 

0 . 03 

100. 00 

Cu.% 

3 2 . 04 

49 . 57 

6 1 . 13 

6 9 . 47 

76 . 07 

81 . 38 

8 5 . 9 6  

88. 9 8  

91.42 

9 3 . 18  

9 4 . 84  

9 5 .  9 5 

9 6 . 71 

9 7. 52  

9 8 . 0 5  

9 8. 48  

9 8. 71 

9 8. 97  

9 9 . 20  

9 9 . 3 5  

9 9 . 4 5  

99. 58 

9 9 . 6 6 

9 9 . 71 

99 . 71 

99 . 76 

9 9 . 79 

9 9 . 89 

9 9 . 89 

99 . 94 

99 . 97  

100 . 00 

100 . 00 
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10 .  

Seventy per cent of the bulls si red less than fi ve 

daughters and only ni ne per cent si red ten or more daughters 

the mi ni mum number requi red by the New Zealand Dai ry Board 

for an offi ci al si re survey. 

The 1 5 , 819 hei fers regi stered belong to 3 , 9 70 

separate paternal half-si b groups of varyi ng si ze. These 

have been di stri buted i n  Table IV accordi ng to the average 

age of the si re at the bi rth of hi s progeny regi stered i n  

1 9 48 and wei ghted accordi ng to the si ze of the half-si b 

group. .L'he fi ndi ngs are also presented i n  Fi g.  3. 

TABLE IV. 

Age of si re 

Di stri buti on of all progeny groups accordi ng to 

the average age of the si re to show the relati ve 

i mportance of each age class. 

Number of Hei fers regi stered. 
at daughter's progeny 
bi rth groups. Number %age of Cum. % 
(yrs. mths. ) total. 

- 1. 6 2 3  2 5  0. 1 6  0. 1 6  

1 . 7 - 2 . 6 1 2 53 382 8  2 4 . 20 2 4 . 3 6  

2 . 7 - 3 . 6 848 3 580 2 2 . 63 46 . 99 

3 . 7 - 4 . 6 6 1 4  2786 17. 6 1  6 4 . 6 0  

4 . 7 - 5 .  6 420  1876  1 1 . 86 76 . 46 

5 .  7 - 6 . 6 2 57 1193  7 .  5 4  84 .  OO"' 

6 . 7 - 7. 6 219 100 5 6 . 3 5  9 0 . 3 5  

7. 7 - 8. 6 1 47 71 4 4 .  51 9 4 . 86 

8. 7 - 9 . 6 9 6  42 5 2 . 6 9  97. 5 5  

9 . 7  -10 . 6 49 211  1 . 33 
� 3 . 5 4 98 . 88 { 

10 . 7 -11 . 6 20  9 1  0. 58 9 9 . 46  

11. 7 -1 2 . 6 1 6  67  0. 42 9 9 . 88 

1 2 . 7 -over 8 1 8  0. 12  100. 00_, 

Total 3970 1 5 , 819  100 . 00 

The table shows that 2 3 . 5 4  of the hei fers regi stered 

i n  1948  could have been si red by bulls for which progeny-test 

detai ls were known when thei r daughters were concei ved, approx­

i mately a quarter of the hei fers born were by "yearli ng" bulls 
(at the ti me of concepti on ) .  These fi ndi ngs though reflecti ng 

more favourably on breeders as a whole than those of the previ ous 

secti on, do not suggest, however, any marked appreci ati on of 

selecti ve breedi ng based on progeny testi ng of the bulls used. 

A compari son of Tables II and IV i ndicates that i n  general older 

� 
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bulls are used sli ghtly more extensi vely than younger bulls 

to si re regi stered hei fers and that thi s i s  the reason for 

the sli ghtly better but sti ll far from sati sfactory picture. 

Approxi mately 20% of the si res of regi stered hei fers were 

six or more years of age at the concepti on of thei r daughters 

and these bulls si red 24% of all regi stered hei fers. 

( C) Ann��l_Hei fer Regi strati on per Si re i n  relati on to the 

Si re's a&l· 

In the previ ous secti on i t  was tentati vely suggested 

that older bulls were used more extensi vely than young bulls to 

si re regi stered hei fer calves . The use to whi ch bulls of 

various ages are put i s  i mportant i n  a selecti ve breedi ng 

programme. Ideally where attempts are made to prove young 

s i res and si multaneously exploi t progeny tested si res, every 

endeavour should be made to obtai n progeny test samples from 

the fi rst year's mati ngs of a parti cular bull, to use hi m 

li ghtly i f  at all duri ng the subsequent i nterval whi ch must 

elapse before progeny test detai ls become avai lable and then, 

i f  results are sati sfactory, to use hi m as wi dely as herd si ze 

wi ll permi t. For thi s reason i f  progeny testi ng was favoured 

by pedi gree breeders as a means of i denti fyi ng ani mals of 

superi or breedi ng worth one would expect yearli ngs and 2 year 

olds to be used fai rly extensi vely and for the subsequent two 

or three age classes to show a marked reducti on i n  the number 

of regi stered hei fers si red by them. Then of these bulls, one 

would expect those proven of sati sfactory meri t to si re large 

numbers of regi stered daughters. 

In Table V and Fi g. 4 3970 si res wi th daughters 

regi stered i n  the 19 48 herd book have been di stri buted 

accordi ng to age at bi rth of regi stered daughters and to 

number of registere d daughters . To faci li tate compari son 

between the di fferent age classes percentage di stri buti ons 

and cumulati ve totals are shown. The results of the stati sti cal 

exami nation of the data are also i ncluded. It i s  clear that 

yearli ng bulls do si re fewer regi stered daughters than bulls 

which were two or more·years of age at mati ng. Thi s di fference 

i s  due i n  part to the relati vely large percentage ( 37 . 9% )  of 

yearli ng bulls which si re only one regi stered hei fer and i n  part 

to the small percentage of yearli ng bulls whi ch si re six or more 

regi stered hei fers. This latter aspect i s  probably a reflecti on 

of the general reluctance among farmers to mate yearling bulls 

wi th many ani mals rather than di scrimination agai nst the daughters 

of vorlna 
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TABLE V The percentage distribution of Jersey pedigree sires according to age at birth of registered daughters and number 

of heifer calves registered in the 1948 herd book. 

Age of sires Percentage of Sires within each class 
at birth of Number of registered daughters daughters 
(No. of sires) 1 2 3 4 5 6 7 8 9 10 11-15 16-20 21&-over 
u� to 2.6 37·9 19.7 14·1 7-4 6.3 4.7 3·3 1·9 1·3 0.6 2.5 0.2 o.o8 

1276) 37-9 57.6 71.7 79.1 85.4 90.1 93.4 95-3 96.6 97.2 99.7 99.8 100 
2.7 - 3.6 31 .1 17.2 11.7 8 ·1 4.6 6.3 5.8 2.9 1. 7 2.0 5·7 2.0 ' 0.9 

(848) 31 ·1 48.3 60.0 68.1 72.7 79.0 84.8 87.7 89.4 91.4 97 ·1 99.1 100 
3·7- 4.6 25.6 1 7 ·1 9.0 1 o. 9 7.0 5.5 5.0 5.0 3.1 2.8 6.0 1 .6 1.4 

(614) 25.6 42.7 51.7 62.6 69.6 75-1 80.1 85.1 88.2 91 .o 9{.0 98.6 100 
4.7 - 5.6 27.6 16.2 1 o. 7 11 • 2 7.9 4.7 4.7 2.6 1. 7 1. 7 8 ·1 2.4 0.5 

(420) 27.6 40.9 50.6 59.9 68.8 74.6 80.8 85.1 89.9 93.3 96.8 98.7 100 
5-7- 6.6 29.2 11 • 7 9.7 9.3 8.9 5.8 6.2 4.3 4.3 3·9 3·5 1. 9 1·3 

(257) 29.2 40-9 50.6 59.9 68.8 74.6 80.8 85.1 89.9 93-3 96.8 98.7 100 
6.7- 7.6 25.6 16.0 13.2 5.5 7.7 7.7 5.0 2.7 5-9 2.3 6.8 1.0 0.5 

(21 9) 25.6 41 .6 54.8 60.3 68.0 75-7 80.7 83.4 89.3 91 .6 98.4 99.4 100 
7.7- 8.6 29.3 16.3 8.2 8.2 8.2 3-4 3-4 6.8 2.0 3-4 8.2 1.3 1 ·3 

(147) 29.3 45.6 53.8 62.0 70.2 73.6 77.0 83.8 85.8 89.2 97.4 98.7 100 
8.7- 9.6 33-3 13· 5 8.3 8.3 6.3 1 .o 9.4 6.3 4.2 2.1 3·1 4.2 

(96) 33·3 46.8 55.1 63.4 69.7 70.7 80.1 86.4 90.6 92.7 95.8 100 
9. 7 4 over 23-7 23-7 8.6 5·4 11 .8 3.2 5.4 5.4 5.4 1.0 6.4 

(93) 23.7 47.4 56.0 61 .4 73.2 76.4 81.8 87.2 92.6 93.6 100 

Total 32.04 17·53 11 .56 8.34 6.60 5·31 4.58 3.02 2.44 1. 76 4.87 1.30 0.65 
32.04 49-57 61 ·13 69.47 76.07 81 .38 85.96 88.98 91.42 93.18 98.05 99.35 100 

Results of Statistical Analysis 

' Class 2.7 - 3.6 3-7 - 4.6 4·7 - 5·6 5-7 - 6.6 6.7 - 7.6 7.7 - 8.6 8.7 - 9.6 9.7 � over 

1.7 - 2.6 s H.S s H.S H.S H.S s H.S 

2.7 - 3.6 s • .. • • • • 

3·7 - 4.6 
• � . • . . 

4.7 - 5.6 
r . . • . 

5·7 -.6.6 
- ... • \ 

6.7 - 7.6 
( . • . 

6.7 - 7.6 ,, 
.. 

7.7 - 8.6 
.. 

• 
8.7 - 9.6 i 
. '� �"" .. •·· '· -

Average 
Registered 
daughters 
ner bull 

3.1 

4.2 

4.5 

4.5 

4.7 

4.5 

4-5 

4-1+ 

4.2 
� 

4.0 
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There was no statistically significant difference 

in the extent to which sires between the ages of 2 years 7 

months and 9 years 6 months were used with the one exception 

shown in Table V. The significant difference between bulls 

2 years old and 3 years old at mating appears to depend upon 

the large percentage ( 31. 1% ) of 3 year old bulls which si res 

only one registered heifer. 

are not clear. 

The reasons for this difference 

A further interesting feature of Table V i s  the 

decrease in the maximum size of progeny-groups after the bulls 

have reached a certain age. There were no bulls which were 

approximately 8 years of age when mated leaving more than 20  

registered daughters ,  and among bulls a year older the largest 

progeny group was 1 5  daughters . These findings probably 

reflect the decline in bull fertili ty associated wi th advanci ng 

age. 

The information printed in Table V has been summari sed 

in Table VI. The number of sires over 12 years at the bi rth 

of their progeny i s  so small that reliable information cannot 

be obtained. 

TABLE VI. 

Class 

The di stribution of sires of heifers registered in 

the 1 9 48 herd book according to age to show the 

average number of heifers registered by si res ot 

each age class .  

No. of bulls No. of heifers Heifers 
registered. registered/bull, 

up to 2.6 

2. 7 - 3 . 6 

3.7 - 4. 6 

4. 7 - 5 .  6 

5 .  7 - 6. 6 

6. 7 - 7 . 6  

7 . 7 - 8. 6 

8. 7 - 9 . 6 

9 . 7 -10. 6 

10 . 7 -11 . 6  

1 1 . 7 - 12. 6 

12. 7 -over 

Total 

" 

1276 3853  

848 3 580 

61 4 2786 

420 1876 

257 1193 

219  100 5  

1 47 71 4 

9 6  425 

49 211 

20 91  

16  67 

8 18  

3 , 970  1 5 , .819 

Mean heifer registration/bull for bulls of 

ages 3 years to 12  years inclusi ve. 

3 . 1 

4. 2 

4. 5 

4 .  5 

4.7 

4 .  5 
4 .  5 

4 .  5 

4 . 3 

4.6 

4 . 1 

2. 3 

3 . 98 

It is of interest to note, however, that the oldest 

" 

4. 5 

bull used was 1 5  years 3 months at the conception of hi s daughters 
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(3 i n  number ) and the youngest only 7 months old. In the 

19 48 herd book i ndi vi dual bulls si red four regi stered hei fers. 

Yearli ng bulls on the average si red 3 . 1 regi stered hei fers each 

the comparable fi gure for bulls 2 years of age and over bei ng 

4.5 regi stered hei fers . 

Where, as i s  common i n  New Zealand, grade ani mals, 

as well as pedi grees are mai ntai ned i n  the same herd, the 

si tuati on may not be as di sturbi ng as would appear from these 

fi ndi ngs. However, si nce the rati o of pedi gree to grade cattle 

wi thi n herds under Offi ci al Pedi gree Test i s  approxi mately 

1 . 5 : 1. 0 ( Herd Recordi ng Counci l Mi nutes, 19 51 ) , i n  the majori ty 

of cases i ndi vi dual breeders are probably i n  li ttle better 

posi ti on than these fi ndi ngs suggest. Not only do they di ssi pate 

thei r opportuni ti es for provi ng si res by usi ng the majori ty of 

them too spari ngly as young bulls , but among si res for whi ch 

progeny test data should be avai lable there i s  no apparent 

attempt to exploi t the i nformati on as reflected by an i ncrease 

i n  the si ze of the p�ogeny groups. 

(D) The Origi n  of Si res i n  Relati on to Annual Hei fer 

Regi strati ons. 

Changes of ownershi p probably i mprove a si re's 

expectati on of li fe, not so much because the change may correct 

nutri ti onal defi ci enci es but because i t  i s  li kely that a 

purchased si re wi ll fi nd i tself i n  a herd i n  whi ch the standards 

of performance are not so hi gh as i n  the herd i n  whi ch i t  was 

bred. Not only are purchased si res probably older than home­

bred but si nce the vast majori ty of bulls are used i n  New Zealand 

when the i nformati on concerni ng them i s  restri cted to pedi gree 

detai ls ( stewart 19 51 ) i t  i s  li kely that purchas e d  s i res wi ll 

be used more extensi vely than home-bred. Thus the di fferenti al 

use of si res of varyi ng ages already noted may depend largely 

upon the ori gi n of the si re rather than upon i ts age as such. 

From the data suppli ed by the New Zealand Dai ry Board 

( see p. 3 ) a random selecti on of 9 5 4 si res consi sti ng of the first 

and last bulls on each page of the tabulated materi al ( see p.3 ) 

was made. Si nce the sires were li sted accordi ng to thei r 

fegi strati on numbers the sample was representati ve of the vari ous 

age groups and as i t  consi sted of approxi mately 24% of all si res 

of regi stered hei fers i n  that parti cular year, i t  may be regarded 

as adequate. 
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In Fi g. 5a the 9 5 4 si res have been classi fi ed according 

to whether they were home-bred or purchased . It may be seen that 

2 4% of all the si res i n  the sample were used i n  the herd in which 

they were bred, the remai ni ng 76% bei ng purchased from other pedi-

gree: herds. The proporti on of home-bred or purchased si res does 

not, however, measure accurately the relati ve i mportance of each 

class of bull. A better esti mate i s  shown i n  Fig. 5b i n  whi ch the 

469 5 regi stered daughters of these 9 54 si res have been grouped 

accordi ng to theori gi n of thei r si res ( home-bred or purchased). 

79% of these hei fers were by si res not bred i n  the herd in which 

they were used. 
. 

Fi gs . 5a and 5b i ndi cate first the mi nori ty of home-bred 

bulls and the daughters of home-bred bulls and secondly that home­

bred bulls are used less extensi vely to si re regi stered daughters 

than those of purchased ori gi n. 2 4% of the si res i n  the sample 

were bred i n  the herd i n  whi ch they were used and si red only 21% 

of all the regi stered hei fers in the sample in that parti cular year. 

To determine whether this could be related to some feature of the 

breedi ng method adopted by pedi gree breeders both home-bred and 

purchased bulls have been separately di stri buted accordi ng to age 

at bi rth of thei r daughters in  Table VII. 

,!ABLE VII . 

Age of 
si re at 
daughter's 
bi rth. 
( yrs. mths. ) 

1 . 7 - 2 . 6 

2 . 7 - 3 . 6 

3 . 7 - 4 .  6 

4 . 7 - 5. 6 

5. 7 - 6. 6 

6 . 7 - 7. 6 

7. 7 - 8. 6 

8 . 7 - 9 . 6 

9 . 7 - over 

Total 

Di stri buti on of home-bred and purchased si res 

accordi ng to age showi ng average number of 

daughters si red by bulls of each age class. 

Home-bred si res. Purchased Sires. 

No. % Regi stered Ave- No. % Regi stered 
daughters. rage daughters. 

114 49 . 1  3 58 3.1 1 6 4  2 2 . 7 585 

44 19. 0 200 4. 5 16 4 2 2 . 7 1030 

2 3  10 . 0 138  6 . 0  129 17. 9 751 

22 9. 5 172 7. 8 92  12.7 504 

9 3 . 9 51 5. 7 5 5  7.6 290 

10  4 . 3 49 4 . 9 47 6 .  5 29 5 

5 2 . 1 9 1 . 8 32 4 .  4 123 

3 1 . 3 8 2 . 7 19 2 . 6 6 2  

2 0. 9 8 4.0 20 2 . 8 62 

232 100. 0 9 9 3  4.28 722 100. 0 3702 
-

Results of Stati stical Analysi s.  

Between averages of purchased 
and home-bred bulls aged . . . . . . . .  1 . 7 - 2 . 6  

" " " " 2 . 7 - 3. 6 s 
" " 11 11 3. 7 - 4. 6 
11 " 11 11 4 . 7 - 5 . 6 s 
11 " 

Ave-
rage 

3. 6  

6. 3 

5 . 8 

5 .  5 

5 .  3 

6.3 

3. 8 

3. 3 

3 . 1 

5 . 13 
-
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The total and average number of hei fers si red by 

bulls of each age class are shown together wi th the results 

of the stati sti cal analysi s conducted. Clearly the average 

bull, whether purchased or home-bred, si res too few regi stered 

daughters to permi t adequate progeny testi ng i n  a si ngle year. 

Thi s i s  parti cularly so wi th home-bred bulls, especi ally 

yearli ng ani mals whi ch on the average si red only 3 . 1 daughters 

i n  1 9 4 8  compared wi th 4 . 2 8  and 5 . 1 3  regi stered daughters for all 

home-bred and purchased bulls respecti vely. The small number 

of regi stered daughters si red by young home-bred bulls i s  probably 

due i n  part to thei r bei ng run wi th small groups of yearling 

hei fers owned by breeders wi th small herds. It i s  not li kely 

that breeders would purchase young si res for the sole purpose 

of getti ng thei r yearli ng hei fers i n  calf. One wr.uld expect 

that i f  a young bull had been purchased he would be hi ghly 

regarded and more use made of hi s servi ces than home-bred bulls 

of a si mi lar age. 

The average number of regi stered daughters si red by bulls 

of each age class i s  also shown i n  Fi g. 6 .  On the average 

purchased si res are used more extensi vely than home-bred si res 

though i t  i s  i nteresti ng to note ( see Table VII) that once a 

home-bred bull i s  saved for another mati ng season i n  the herd 

i n  whi ch i t  i s  bred, then i t  i s  li kely to be used more extensi vely 

than purchased si res of si mi lar age. Thi s may be a reflecti on 

of the relati vely few large herds which are to some degree closed. 

In such herds the hi gher number of regi stered heifers per sire 

may represent an attempt to exploi t i nformati on obtai ned from 

earli er mati ngs. However, the data are li mi ted for the home­

bfed si res, and such conclusi ons that have ben advanced must be 

regarded as tentati ve. 

It was thought that the use of the averages shown in 

Table Vi! mi ght not_reveal the true posi ti on and consequently 

di stri buti ons are shown i n  Tables VIII and IX i n  whi ch purchased 

and home-bred bulls havebeen di stri buted accordi ng to age and the 

number of daughters regi stered i n  the 19 4 8  herd book. In 

Table VI I I  the di fference between the number of daughters 

si red by purchased bulls aged 3 . 7 - 4 . 6 and bulls aged 1 . 7 - 2.6 

at the bi rth of thei r progeny di ffered si gni fi cantly. 
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TABLE VIII. Di stri buti on of 72 2 Jersey pedigree bulls of 

purchased ori gi n accordi ng to age and number 

of daughters regi stered i n  the 1 9 48 herd book. 

Age of Percentage of si res wi thi n each age class. 
si re at 
daughter's .Number of regi stered daughters. 
bi rth. 
Yrs. mths. 1 2 3 4 5 6 7 8 9 10  

1 . 7 - 2 . 6 �3 . 8 1 4 . 0 1 5. 2 9 . 2 1 1 . 0 9 . 8  6 . 7 3 . 0 2 . 4  4. 9 

2 . 7 - 3 . 6 2 3 . 8 1 6 . 5 6 . 7  2 . 4 5 .  5 7. 9 7. 9 4 . 3 1 . 2 23. 8 

3 . 7 - 4 . 6 2 2 . 5 1 2 . 4 5 .  4 10 . 1 7. 8 6 . 2 7. 8 6 . 2 2 . 3 19. 4 
' 

4 . 7 - 5.  6 1 6 . 3 1 6 . 3  1 4 . 1 1 2 . 0  6 . 5 3 . 3 6 .  5 1 . 1 4. 4 19 . 6  

5 .  7 - 6 . 6 3 0 . 9 9 . 1  7. 3 3 . 6 3 . 6 7. 3 5 .  5 5.  5 7. 3 20 . 0 

6 . 7  - 7. 6 1 7. 0 8. 5 1 4 . 9 6. 4 10. 6 2 . 1 4 . 2 8. 5 4 . 3 2 3 . 4 

7. 7 and 
over 2 5 .  4 8.  5 8. 5 8.  5 11 . 3  2 . 8 7. 0 4. 2 5 .  6 1 8. 3 

Percent a� 2 2 . 9 1 3 . 3 10. 1 7. 5 8. 0 6. 5 6 . 9 4 . 3 3 . 2 17. 3 

Results of Stati stical Analysi s 

Total. 

164 

164 

1 29 

9 2  

5 5  

47 

71 

·.:722 

Age class 2 . 7-3 . 6 3 . 7-4. 6 4 . 7-5 . 6 5 . 7-6. 6 6. 7-7. 6 7. 7-over 

1. 7-2. 6 

2 . 7-3 . 6 

3 .  7-4.6 

4. 7-5. 6 

5 . 7-6. 6 

6.7-7.6 

H.S. 



TABLE IX . 

Age of 
si re at 
daughter's 
bi rth. 
Yrs. mths. 

1 . 7  - 2 . 6 

2 . 7 - 3 . 6 

3 . 7 - 4 . 6 

4 . 7 - 5 . 6 

5 . 7 and 
over 

Percentage 

18. 

Distri buti on of 232 Jersey pedi gree bulls of 

home-bred ori gi n accordi ng to age and number 

of daughters regi stered i n  the 1 9 48 herd book. 

Percentage of si res wi thi n each age class 

Number of regi stered daughters. 

1 2 3 4 5 6 7 8 9 

31 . 6  16 . 7  17. 5 8 . 8 5 . 3 7.9 3 . 5 5 .· 3 0 . 9 

27. 3 1 1 . 4 1 3 . 6 1 1 . 4  2 . 3 11.4 2 . 3 6 . 8 -

8. 7 8. 7 1 3 . 0 26.0 13 . 0  4 .  4 4 .  4 - 4 . 3 

1 3 . 6 9 . 1 9 . 1 4 . 5 4 .  5 9 . 1 9.1 4 .  5 -

17. 2 20 . 7 6.9 1 3 . 8 3 . 4 13 . 8  6 . 9 - 10 . 3 

2 5 . 0 14 . 7 1 4 . 2 1 1 . 2 5 . 1 9 . 1 · 4 . 3 4 . 3 2 . 2 

Results of Stati sti cal Analysi s 

Age class 

1 . 7 - 2 . 6 

2 . 7 - 3 . 6 

2 . 7 - 3 . 6 3 . 7 - over 

s 

10 

2 . 6 

1 3 . 6 

17. 4 

3 6 . 4 

6 . 9 

9 . 9 

Total 

114 

4 4  

2 3  

22  

29 
232 

Fai lure of the remai ni ng di fferences between the number 

of regi stered daughters si red by young and old bulls to attai n 

si gni fi cance was p�bably due to the small number of observati ons. 

It i s  of i nterest to note that wi th the excepti on of yearli ng 

purchased bulls approxi mately 2 0% of purchased bulls si red each 

year suffi ci ent regi stered daughters for an adequate p�ogeny t est 

( at least 10  daughters ) . In Table IX, however, a very di fferent 

posi ti on obtai ns i n  whi ch a much smaller percentage ( 10% ) of the 

home-bred bulls si red 10 regi stered daughters annually. Of the 

114 home-bred bulls used, only 3 ( 2 . 6% )  si red more than 10 daughters 

regi stered i n  1 9 48. Owi ng to the small number of home-bred si res 

i t  was necessary to group the si res over the age of 3 years 7 months 

before the data were tested for stati sti cal si gni fi cance. Two­

year old bulls ( when mated ) were found to si re fewer daughters 

t han si res i n  the remai ni ng age classes of home-bred bulls.  The 

data i n  Tables VIII and IX were then compared and i t  was found 

that purchased 2 year old bulls ( at mati ng) si red si gni ficantly 

more daughters than home-bred si res ( P=0 . 02 )  of s i mi lar age . Thi s 

i s  probably due to t he greater li keli hood of home-bred bulls bei ng 

I 

I 

I I 
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use d spari ngly i n  thei r second season i n  the herd i n  whi ch 

they were bred whereas many of the purchased bulls of thi s 

age class would be i n  thei r fi rst season's use . 

There are two out standi ng features i n  the material 

whi ch i s  presented. The fi rst the hi gh proporti on of hei fers 

registered i n  1948 by purchased si res thus i ndi cati ng that 

relati vely few herds are li kely to be developing di sti nct 

strai ns wi thin the breed. The second i s  the di fference in 

t he extent to whi ch home-bred and purchase d si re s  are used.  

In Tables VIII and IX it can be seen that only 23  or 10% of 

the home-bred si res have more than 10 daughters per annum 

whereas amongst purchased si res 1 27 or 17. 30% have more than 

10 daughters each year. More i mportant sti ll i s  t he fact 

that i n  the group of si res only 9 ( 4% )  of the home-bred bulls 

used as yearli ng or 2 year olds si red 10 or more daughters 

regi stered i n  1948.  In the purchase d  groups 47 { 7% )  leaTe 

suffi ci ent daughters for a possi ble early progeny test . 

Wi th thi s  general emphasi s on the purchase d  si res 

clearly est abli she d wi thi n  the pe di gree secti on of the breed 

both i n  respect or numbers and extent of use, i t  i s  of i nterest 

t o  determi ne whi ch are the most i mportant bull breedi ng pedi gree 

herds. Thi s i nvest i gati on has been made i n  a later secti on 

( see p. 27 ) .  

{ E )  The Di spersi on of Progenl_Groups . 

Reference has already been made to the relati vely 

few bulls si ri ng suffi ci ent regi stered daughters i n  1948 t o  

permi t thei r bei ng adequately progeny tested ( see p. 9 ) .  I t  

i s  appreci ated that many of the bulls consi dered may have s i red 

grade ani mals in addi t i on to thei r regi stered daughters and t hat 

the si tuati on i s  probably not as di scouragi ng as would at fi rst 

appear. There i s ,  however , another a�pect of thi s  problem of 

obtai ni ng suffi ci ent daughters for an adequate progeny test whi ch 

meri ts attent i on,  namely , the di spersi on of i ndi vi dual bull's 

daughters i n  di fferent herds. If the progeny i s  di spersed,  not 

only i s  the collecti on of performance date made di ffi cult , but 

t he i nterpretati on of the resultant progeny test requi res 

consi derable care. In vi ew of the relati vely hi gh proporti on 

( 39%,  Stewart 19 52 )  of dams of regi stered hei fers whi ch were not 

bred i n  the herd i n  whi ch thei r daughters wer e born i t  was 

consi dered that p r  ogeny di spersal mi ght be of some i mportance 

i n  New Zealand.  
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The Dai ry Board ' s  data ( see  p . 3 )  supplemented  wi th 

c ode numbe rs i ndi cating the he rds in whi c h  hei fer calves and 

t heir  si re s  were born we re use d for thi s study . The 3970  

si re s  of  hei fers regi stere d  i n  19 48  were then grouped  accordi ng 

t o  thei r age at the bi rth of thei r daughters an d then e ach 

group di stri buted  ac cordi ng to the numbe r  of herds in whi ch  

t hei r regi stered  daughters were born . The fi ndi ngs are shown 

i n  Table X and i t  may be seen that the daughte rs of 80% of all 

the si re s  repre sented  i n  the 19 48 herd book were born i n  one 

herd whi le  the regi stere d  daughters of the remai ni ng 20% we re 

born i n  two or more herds . '.Vi th  the excepti on of 2 3  si re s  

l e ss than 1 year 6 months o f  age at thebi rth o f  the i r  regi stered 

daughters there di d not appear t o  be marke d di fferences i n  

di spersi on between the remai ni ng si res groupe d accordi ng t o  age . 

Neverthe less  the data we re exami ne d stati sti cally t o  determine 

whether there were signi fi cant di fferenc e s  between the progeny 

di spe rsi on of si re s o f  di fferent ages .  

All the daughters of the 2 3  bull s  le ss  than 1 year 

6 months at the bi rth of the i r  daughte rs we re born i n  one 

he rd and i t  i s  probable that these mati ngs were acci dental . 

For the purposes  of  stati sti cal analysi s these 2 3  bulls were 

grouped  wi th the next age class , but de spi te  thi s the regi stere d  

daughters o f  bulls  age d 2 years 6 months or le s s  ( at bi rth of 

progeny )  were si gni fi cantly more di spersed than those of  s i re s  

age d 2 ye ars 7 months t o  3 years 6 months . Thi s was probably 

due to the wi despread practi ce of mati ng yearli ng bulls and 

yearli ng hei fers t oge ther before those hei fers surplus to herd 

replacement requi rements we re sold  and ,  as a re sult of  thi s ,  the 

daughters o� yearli ng bul l s  are more likely to be di sperse d i n  

di fferent herds than the daught ers o f  older bul ls . Since 

Stewart ( 19 52 )  states  that approxi mately 60% of the regi stere d  

daughters o f  2 year ol d he i fe rs are by 11yearli ng11 bulls ( at 

mat i ng )  thi s would appear a reasonable contenti on .  The 

fai lure o f  the remai ning di ffe rences  betwe en the younge st age 

group s  andthe older  groups t o  at tai n signi fi cance i s  probably 

due to the i nadequate numbers in the latter.  The consi stent ly 

signi fi cant di fferences between the progeny di spersi on of s i res  

age d 5 . 7 - 6 . 6 at the bi rth of the i r  daughters i s  puzzli ng. 

The di fferences  do not seem to be associ ated wi th any parti cular 

practi ce and i t  must be tentatively conclude d that the re sult i s  

due t o  chance . The last note-worthy feature of  Table X i s  that 

the hi gh percentage of si re s  aged 7 . 7 years and over whi ch have 

progeny di sperse d i n  7 or more herds . Thi s i s  large ly due t o  

the use o f  5 proven si re s  at the Ruakura Bull Centre for 

art i fi ci al i nsemi nati on .  
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Percent�ge di stri buti on of  3970  si re s  acc ording 

t o  age ( at bi rth of thei r daughters ) and the number  

of herds i n  whi ch  the i r  daughters , regi stere d  i n  the 

19 48 herd book , were born. 

Age of Percentage of si re s  Number 
s i re s  at of 
bi rth of No .  of herds i n  whi ch regi stere d  daughters of si res . 
thei r 3970 si re s were born . 
daughters .  

1 2 3 4 5 6 7 

- 1 .  6 100 . 23 

1 . 7 - 2 . 6 77 . 3 1 2 . 1  6 . 1  3 . 4 0 . 8 0 . 2 0 . 2 1 2 53 

2 . 7 - 3 . 6 81 . 5 1 0 . 8 4 .  5 1 . 1  0. 7 0. 7 0 . 7 848 

3 . 7 - 4 . 6 7 7 . 0 1 3 . 7 5 .  4 2 . 0  1 . 1 0 . 3 0 . 5 6 1 4  

4 . 7 - 5 . 6 80 . 2 1 2 . 1 3 . 8 2 . 1 0 . 5 o .  5 0 . 7 420  

5 . 7 - 6 . 6 88. 7 7 . 0 1 . 6 0 . 4 0 . 8 0 . 8 0 . 8 2 57 

6 . 7 - 7 . 6 7 9 . 9 1 2 . 8  3 . 2 0 . 9 1 . 4 0. 9 0. 9 2 1 9  

7 . 7 - over 81 . 5 9 . 7 3 . 9 0. 9 0 . 9 0 . 6 2 . 4 336 

Total 
si res 3170  4 58 187 78 33 18  2 6  3 9 70 

% of 
s i re s  79 . 8  11 . 5 4 . 7 1 .  9 6  0 . 8 0 . 5 0. 7 

Re sult s  of Stati sti cal Analysi s .  

Age of 
s i re s  at 

2 . 7-3 . 6 3 . 7-4 . 6 4 . 7 - 5 . 6 5 . 7-6 . 6 6 . 7-7 �· 6 7 . 7-over bi rth of 
daughters . 

- 2 . 6 s . . s . . 

2 . 7 - 3 . 6 . . s s . 

3 . 7 - 4 . 6 . s . . 

4 . 7 - 5 .  6 s . 

5 . 7 - 6 . 6 . . 

6 . 7  - 7 . 6 . 

The fact that the regi stere d female progeny of 80% 

o f  the si re s wi th daughte rs regi stere d  i n  1 9 48 were born i n  

one herd would not gi ve ri se t o  mi sgi vi ngs were i t  not that 

91�  or a l l  bulls  s i re d  less  than 1 0  regi st ered daughters , the 

mi nimum numbe r  for an offi ci al si re survey i n  New Zealand. 

Thi s i s  p arti cularly di squi e t i ng when i t  i s  remembe red that 

the progeny of yearli ng bull s  are most likely to be di spersed 

and that these  young bull s  si re fewer  regi stere d  daughters 

t han older  bul l s .  Opportuni ty for obtai ni ng i nformat i on 
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c oncerni ng a. bul l ' s  bree di ng worth at an early age i s  

t here fore reduced i n  New Zealand not only by smal l crops  

of regi stere d  daughters si re d  when bul l s  are yearli ngs , 

but als o  by i ncre ased chances of  di spe rsi on o f  their  

regi stere d  female progeny . 

HERD SIZE IN THE NEW ZEALAND �EDI GREE JERSEY 

CATTLE INDUSTRY. 

The pedi gree cattle of New Zealand are group e d  

i nt o  herds o f  varyi ng si ze each herd bei ng t o  some extent 

an i solat e d  sub-group of the pedi gree c attle  p opulati on .  

Though the heredi tary mat eri al � thi n each herd i s  sub ject 

t o  the e f fe ct of selecti on and addi t i on from other herds , 

sampli ng acci dents can cause marke d fluctuati ons i n  gene 

fre quenci e s .  Fi srer( l 9 30 ) has pointed out that the se random 

fluctuati ons vary i nversely as the number of breedi ng ani mals 

wei ght e d  acc ordi ng to  thei r reproductive i mp ortance .  Hazel 

( 19 43 )  stated  that few herds are suffi ci ent ly large t o  provi de 

i nformati on whi ch wi l l  re duce these sampling errors t o  small 

p roporti ons . The se fluctuati ons are o f  fi rst i mportance i n  

select i ve bre edi ng,  and s i nce they are s o  affe cte d thi s aspect 

of  the New Zealand pe di gree jersey cattle  i ndustry should be 

wi dely apprec i ated .  

Herd si ze i s  al so  of  c onsi derable i mport ance in  the v 

appli cati on of  a c onstructi ve bre e di ng p l an .  Fi rst i t  

det e rmines t o  a large measure the rate at whi ch offspri ng 

may be produced  to enable  si re s  to be progeny tested.  Thi s 

rate doe s not neces sari ly increase  wi th herd si ze since s ome 

breeders pre fer  t o  l i mi t  the number of servi ce s whi ch a si re 

i s  allowe d  to perform i n  any one year. But i n  large herds 

young bull s  have scope for mode rately extensi ve use as yearli ngs 

and two year old  animals may then  be reti re d  unti l  producti on 

rec ords of the i r  daughters bec ome avai lable . 

Further ,  i n  small herds where s ome attempt  t o  progeny 

t e st has been made , i t  i s  di ffi cult to cull all the daughters 

o f  an unsati sfact ory sire . Si mi lar di ffi culti e s  apply i n  

l arge herds but they are more easi ly dealt wi th when a number  
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o f  sires have been used and the progeny o f  one i s  t o  be 

e l i minated.  An addi ti onal di sadvantage of small herd si ze 

i s  that i n  small herds , i f  a si re has been proven and found 

sati sfact ory, then hi s use i s  l i mi te d  by the pre sence i n  the 

herd of hi s progeny t e st sample  whi ch c ompri ses  a consi derable 

prop orti on of t he enti re herd ; t he maj ori ty of bre e ders avoi d 

mati ng si re s wi th thei r daughters and consequently the full  

exp loi t ati on of the si re whi ch has been prove d at some 

i nc onveni ence i s  i mpossi bl e  in that herd. Thi s i s  large ly 

re sp onsible for the large turn-over in he rd sire s  ( Ward 19 40 )  
and si nce many bre e ders appear t o  pre fer bull s  whi ch have not 

been  use d  i n  other pe di gre e herds ( Stewart 19 51 ) , the re sult 

i s  that a large number of yearli ng bul l s  wi th li ttle  i nformati on 

c oncerning them other than pedi gree are use d  i n  the p e di gree 

i n dustry ( see  pp (; ) . The re sult of  such wi de spread use of 

yearli ng bul l s ,  few of whi ch are sele cte d wi th hi gh genotypi c 

accuracy , and the provi si on of thei r male o ffspring t o  t he 

c omme rci al farmer i s  no doubt part ly re sp onsi ble for the almost 

stati onary level  of producti on rep orte d  in the annual rep orts 

of  the New Zealand Dai ry Board. Donal d ( 19 4 5 ) has shown that 

i n  Great Bri t ai n  small herds are usually short-lived.  It i s  

not known whether the s ame appli e s  t o  New Zealand , but i f  such 

i s  the c ase  the se small herds c an do li ttle  more than multiply 

exi sti ng st ocks rather than select for i mprove d gene c ombi nati ons 

re sulting i n  i ncreased producti on. 

An addi ti onal and i mp ortant i mp li cati on of  small 

herd si ze has re cently bec ome apparent i n  New Zealand. This 

re l at e s  t o  the expense s c onnected wi th t he rec ordi ng of small 

herds . The ove rhead cost of  rec ordi ng are not greatly 

di mini she d by i nc re asi ng herd si ze ,  and c onsequently the pri ce 

of  testing i ndi vi dual ani mal s i n  small herds i s  hi gher than i n  

l arge herds . I n  many cases  thi s  has re sulte d i n  bree ders J 
wi t h  small herds not rec ordi ng the i r  cattle . 

Esti mat e s  o f  the s i ze o f  the pedi gree uni t s  i n  New 

Zealand are di ffi cult t o  make . In  the fi rst place , a large 

proporti on of  pedi gree cattle  are i n  herds i n  whi ch c ommerci al 

cattle  are also  kep t .  Sec ondly ,  the New Zealand Dai ry Board 

whi c h  has p rovi de d so much valuable stati sti cal i nformat i on has 
ac cess  only t o  data c oncerni ng re c orde d herds . A prop orti on 

of the pe di gree cattle  are not tested  and the se are probably 

c ollected  i n  small group s .  De spi t e  the fact that t hey are not 

rec orded ,  t he progeny of these ani mal s may be regi stere d ,  and be 

used in both pedi gree and c omme rci al herds. Even  i f  i nformati on 

c oncerning herd si ze was avai lable i t  would not neces sari ly gi ve 
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an accurate pi cture o f  the true s i tuati on,  si nce the consi der­

)�ati ons menti oned above apply to the effe cti ve breedi ng uni ts 

rather than all members o f  the herd. The term herd si ze should 

really indi cat e  the number of bre e di ng ani mals wei ghted accordi ng 

t o  thei r reproductive  i mportance . One way of measuring the 

si ze of  the e ffective bree di ng uni t s  i s  t o  consi der the regi s­

t rati ons from i ndi vi dual bre eders . Vagari e s  of  sex-rati o s ,  

varyi ng severi ty o� selecti on betwe en herds , di fferent i al 

wast age rat e s  e t c .  must lead t o  unavoi dable i naccuraci e s ,  but 

t he number of hei fers regi stere d  by e ach bree der should i ndi c ate 

the chi e f  features of the si ze di stri but i on of pedi gree bree di ng 

uni t s .  There i s  a goo d  reason t o  be li eve that i n  vi ew of rate 

o f  expansi on of  pedi gree p opulati on all or nearly all hei fers 

born ali ve of pe di gre e parents are regi st ere d ,  c onsequently a 

fai rly reli able pi cture should be avai lable . 

Da� have been drawn from the 1 9 48 Jersey herd book 

c ons:fi sting of . 584 breeders whose names c ommenced wi th letters 

A,  B ,  C and E ,  and who between them regi stere d  approximat e ly 

2 0% o f  the t otal hei fer regi strati on entere d  i n  that parti cular 

year .  Table  XI and Fi g. ? show the di stri but i on of the se 

bree ders acc ordi ng to the number of hei fe rs regi stered i n  1 9 48. 

TABLE XI . 

N o .  of 
females  
regi stere d 
i n  19 48. 

0 - 4 

5 - 9 

10  -1 4 

1 5  -19 

20 - 2 4  

2 5  -29 

30 - 3 4  

3 5  -39 

40 - over 

Total 

The di stri buti on of a sample Jersey bre e der 

acc ordi ng to the number o f  hei fers regi stere d  

i n  the 1 9 48 herd book . 

Bree ders Tot al �� regi stere d  

Number % age Number %- age 

383 6 5'. 6 6 1 4  19 . 3  

101 17 . 3  6 9 5 21 . 9  

4 4  7 . 5 536 16 . 9  

26  4 .  5 43 5 1 3 . 7 

1 4  2 . 4 302  9 . 5 

. 3 0 . 5 81 2 . 6 

7 1.2 2 2 3  7 . 0 

3 0 . 5 111  3.  5 

3 0 . 5 178  5 . 6 

584 3 , 17 5  

Of the bre e ders who regi ste re d  at least one ani mal 
{ male or female ) 1 5% di d not regi ster a hei fer calf and a 
further 50% regi stere d  f our or less  hei fer calve s .  Thus two­
t hi rds of the breeders repre sented  in the samp le regi stere d  
fewe r  than fi ve hei fers each i n  1 9 48. They were , however,  
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resp onsi ble for almost 20% of t he · hei fers regi st�re d i� that 

year.  Approxi mat ely 83% of the breeders i n  the sample studi e d  

regi stere d  less  than 1 0  hei fers i n  the year studi e d ,  less  than 

that requi re d for the o ffi ci al si re survey of one bull .  The 

number of hei fers regi stered  by these  bre e ders wi th small 

pedi gree herds repre sented more than 40% of the t otal .  Howeve r ,  

the se re sults  should be i nterprete d wi th care , si nce there i s  no 

i ndi cati on of the number of grade ani mal s whi ch was mai ntai ne d 

along wi th e ach small pedi gree group and i n  the larger pedi gree 

groups , no data have been present e d  upon the number of bulls 

use d t o  si re regi stered hei fer c alves .  I t  has been shown (p 1 3 ) 

t hat the average number of regi stere d  hei fers per sn re i s  3 . 9 8  

and thi s sugge sts  that the si tuati on i s  far from sati sfac� ry 

even i n  herds from whi ch a large number of he i fers are regi stere d  

e ach year. Though the ma jori ty o f  bre eders regi stered less  than 

5 hei fers i n  19 48,  there we re some herds regi ste ri ng more than 

40 hei fe rs . The 5% of the breeders who regi ster more than 2 0  

hei fers p e r  ye ar woul d wi th few excep ti ons b e  the only one s 

p osse ssi ng adequate materi al from whi ch t o  arri ve at a re li able 

e stimati on of  the breedi ng worth of the si re s  they use .  For 

thi s  reason , there seems li ttle  just i fi cati on at pre sent i n  

regardi ng i ndi vi dual herds as such as the signi fi cant uni t s  i n  

bre e d  i mprovement . 

Menti on has been made o f  the li mi tati on i mp osed by 

herd si ze i n  the use of  si re s .  From the data use d  above an 

analys i s  has been made of the extent t o  whi ch si re s  were used i n  
e�fective breedi ng uni t s  of  varyi ng si ze . Agai n c onclusi ons 

must be t entati ve in the absence of the i nformati on c oncerni ng 

the number of grade cat t le kept i n  by the se pedi gree breeders . 

Informati on collected  by the New Zealand Dai ry Board ( 19 51 )  J 

i ndi c ated  that at the commencement of  the 1 9 51- 52 season i n  

the 6 9 9  herds i n  whi ch pedi gree c ows were tested  the average 

herd si ze was 51 ani mals o f  whi ch 32  were p e di gre e and 19  grade . v 

One would expect  an average of approximately 10 hei fers t o  be 

regi stered from these rec orded herds . In the herd book sample 

di scusse d abowe an average of 5 . 8 hei fers were regi stere d  per 

bre e der.  Clearly the two samples  are not comparable , and i t  

would be reasonable t o  i nfer that si nce small herds are less  

l ike l y  t o  be  rec orde d ,  that the herd book sample  woul d be  drawn 

from herds i n  whi ch  there we re prop orti onately  less  grade ani mals 

than the New Zealand Dai ry Board sample . It i s  reasonable t o  

assume , there fore , that small  pedi gree uni ts  are mai ntai ned i n  

herds i n  whi ch grade cattle  are even le s s  i mp ortant re lative ly 

than when large pe digree uni t s  are concerned. Dat8 re lat i ng t o  



I 
I - j-1 

-- 1 -

I 
I ' . -;- - -

� 20 
"' 
� � /0 � 
� :t 0 

s 40 

u: 30 I .... 
C) 20 

! I ·: � . .  . t " 10 j._;.� -� --+--- �-- _. rt. 
: i l � 
: l l A: 

I 

.- l- ·,  t 0 �=--�- �- t - I , t .t g. '-:-�:.-.j-- -----
� �-' -- -l- -- -!- -. • 

: ' I I l '< l I ! ' l . . l !:t l l ' . �_i - - - ·--�--� 2()_ -.--r--�--
::-t' " ' - fQ -
�_J _  - - (0.._-:lft -- 1�- ,20_ -
�: 1 ! I · � , 

... -···- -' 

.-r�·- t 

-�-t i 

I 

r-1-:-r 
I I - -1--

1 
j , __ � - .  l--' I 

::1 . t _ .  l ' j' � , . ! , I  tt 
q..:.;� ••·- -- � 10 • • ��: . . --T 

�4-- -� ; ·  � ·_ .. �J..-1-· _L___ :t o'--t---�--:-� ----"------..:---� 
: . I ' I ' .2 3 + 6 

- r l ..;,;.j._ -
_J t f t--4 -
�-�5-J� -r1 ---1 
:: t:- . I t · 

�-- _ ·_ -t-� 1: • 

--...1.-:----' -- '---

�-} I 1 J 
--1-+ j -- � .  
- -� 2.0 -·_ 

I I --{- I � 
. . t . ! r<----t - t --

! . . I 

IJ - --

30 . 

� - •-·-t- - I • 

I -� 1 ' 

! � -

I 
- �-t--



2 6 . 

the use of  si res whi ch had regi stere d  o ffspring i n  19 48 wi l l ,  

therefore , gi ve a reasonably ac curate pi cture o f  what occurs 

i n  the pe di gree s e ct i on of the dai ry cat t le populati on .  

I n  Table XI I bre e ders have been group e d  acc ordi ng 

t o  t he number of hei fers regi stere d  i n  19 48 and for e ach 

c ategory t he number of hei fers regi stered per si re i s  shown. 

TABLE_!ll. Bree ders di stri bute d  acc ording t o  t he number of 

hei fe r  calves regi stere d  to  show the average 

· number of hei fe rs regi stere d  per sire .  

N o .  o f  hei fe r  Tot al n o .  o f  Total no .  of No . of hei fers 
regi strati ons bull s  use d. hei fe rs regi stere d/bull 
per bree der.  regi stered .  use d.  

- 4 409 6 1 4  1 .  50 

5 - 9 2 49 69  5 2 . 79 

10  -1 4 1 2 6  536 4 . 2 5  

1 5  -19 9 0  43 5 4 . 83 

20  - 1 6 9  89 5 5 . 2 9  

Re sult s  o f  Stati sti cal Analys i s .  

N o .  o f  hei fers 5 - 9 10  - 1 4  1 5  - 19  20  ir ove: 
regi stere d  
bre e der.  

1 - 4 

5 - 9 

1 0  -1 4 

1 5  -19 

2 0  2rover 

per  

H. S 

H. S .  P . 01 

H. S .  H. S .  

H. S .  H. S .  

H. S .  

Bree ders who di d n o t  regi ster any hei fer calves have 

been omi t t e d ,  but de sp i t e  thi s ,  t he bull s  use d by bree ders 

regi steri ng less  than five hei fers i n  19 48 si re d  an average 

of only 1 . 5 regi stered daughters i n  that year . The si tuati on 

i mproves as t he numbe r  of hei fer regi strati ons per breeder  

i ncrease s ,  but even  when 2 0  or  more hei fe rs were regi stere d  

H. S .  

H. S .  

H. S .  

H. S .  

b y  i n di vi dual bree de rs i n  the 19 48 herd book the si res averaged 

only 5 . 29  regi stere d  daughte rs each.  The di fference between 

the vari ous classe s are hi ghly si gni fi cant (P. l e s s  than . 01 ) 
showi ng that herd si ze as indi cat e d  by t he annual hei fer 

regi strati on i s  an ext reme ly i mp ortant factor in the extent t o  

whi ch si re s  are use d .  The data i s  als o  presente d i n  Fig. 8 

and i t  i s  clear t hat the number  of si re s  use d i n  pe di gree uni t s  

o f  di fferent si ze doe s n o t  i ncrease a s  rapi dly a s  one might 
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expect . Some breeders regi steri ng less  than 5 hei fers per 

year used 4 si re s  whi l e  of those regi steri ng 20  or more per 

year the greatest  number of si re s  use d in any parti cular 

herd was 7 .  I t  i s  di ffi cult t o  exp lai n thi s extravagance i n  

s i re s ;  i n  some i nstances  i t  may have been due t o  a large 

number of grade ani mal s pre sent i n  t he herd, although t hi s 

i s  unli kely t o  p rovi de the c omplete  answer.  I t  seems more 

probable that wi t h  t he exi sting methods of sire-selecti on 

bre e ders are l oathe to commi t  themselve s too  deeply t o  

i ndi vi dual sire s .  

The se fi ndi ngs whi le pure ly tentati ve i n  nature 

sugge st that the pre sent si ze of the pedi gree uni t s  i n  New 

Zealand wi th  i t s  c onsequent mi suse of  si res offers little  

hope for geneti c i mprovement of  the  pedi gre e p opulati on 

unless  bree di ng plans t o  embrace the whole breed  are i ni ti at e d. 

Ei t her smaller breeders should bec ome "multipli ers"  for t he 

l arger herds under the c ontrol of bre e ders who appreci ate 

and take advant age o f  the faci li ty offere d  by t he more 

ext ensive scope for selecti ve bree di ng,  or,  smaller breeders 

should re stri ct thei r choi ce of si re s t o  progeny-tested bull s  

mai ntai nce d at Arti fi ci al Insemi nati on Centre s .  

THE RELATIVE IMPORTANCE OF PEDIGREE HERDS . 

Annual p e di gree bull  sale s  are a promi nent feature 

o f  the New Zealand dai ry i ndustry.  In addi t i on many pedi gree 

bull s  are bought and sold privately , t he number t ransferred i n  

New Zealand each year bei ng more than 8 , 000 i n  the Jersey 

bre e d  al one . Purchasers of pedi gree si re s  are bree ders o f  

b o t h  pedi gree and grade cattle  and t o  those i nterest e d  i n  the 

structure of the Jersey bree d  thi s traffi c i n  si res between 

pedigree bree ders i s  o f  fi rst i mp ortance .  

I t  i ndi cat e s  that some of  the pedi gree breeders are 

not self-suffi ci ent i n  re sp e ct o f  s i re s  and i t  may wel l  be 

t hat certai n  herds exert an influence on the breed  as a who le 

out of  all prop orti on t o  the i r  si ze and durati on .  Thi s would 

be p o s si ble  i f  some herds supp li e d  bul l s  pre domi nent ly t o  

other pedi gree herds whi ch i n  turn suppli e d  bull s  t o  bree ders 

of  grade c at t le . On the other hand the consi derable t raffi c 

i n  si res may represent an i nterchange of bull s  between p e di gree 

bre e ders re sulting in a frequent leve l l i ng out proc e s s  of  the 



28 .  

heredi tary materi al wi thin the pedi gree secti on of the breed 

as a who l e .  I f  such i s  the case , few he rds would likely be 

i so late d  from one another i n  the geneti c sense and the 

exi stence of the fami li e s  or strai ns characteri sed as a 

whole by cert ai n  leve l s  of performance woul d appear unlikely.  

Thi s i n· turn woul d emphasi se the need for co-ordi nati on of the 

numerous indi vi dual bre edi ng e ffort s at pre sent largely 

di ssipated .  

Si nce the vast maj ori ty o f  male calve s born i n  grade 

herds a.re slaughtered wi thi n  a few days o f  bi rth and since 

there are no o ffi ci al gradi ng scheme s in thi s  country i t  

fol l ows that bull s  bre d  i n  grade herds are o f  li tt le i ntere st 

i n  so far as future generati on of pe di gree st ock are concerned.  

On the other hand si re s  whi ch are used i n  pedi gree herds have 

c onsi derabl e opp ortuni ty t o  make the i r  p re sence fe lt  si nce 

thei r progeny in turn may be use d  i n  pedi gree herds . 

There are vari ous ways of obtai ni ng a pi cture of the 

herds whi ch are of i mportance i n  the Jersey breed  as a whole . 

Those whi ch supply the greatest number o f  si re s use d  i n  all 

pedi gree herds are of  obvi ous i mme di ate i mportance .  In New 

Zealand i t  i s  the c ommon practi ce for each bre e der  to regi ster 

a herd prefi x .  In the 19 48 herd book the re we re approlamat e ly 

4 , 000 regi stere d  prefi xes ( though only 2 , 600 breeders regi stere d  

cattle  i n  that parti cular year ) i n  addi ti on t o  whi ch there was 

a c omparati vely small number of bree ders wi th unregi stere d  herd 

prefi xe s .  It i s  almost uni versal p racti ce for ani mals to  

i nc lude the herd pre fi x  as  thei r fi rst name , consequently it  

was a simple  though labori ous task t o  di stri bute all  bulls 

used t o  si re hei fers regi stered in 1 9 48 acc ordi ng to the herd 

p re fi x  of thei r s ires .  The analysi s was simpli fi e d  by the way 

i n  whi ch the materi al supp l i e d  by the New Zealand Dai ry Board 

was tabulated .  In all  there were 3 , 970  si re s  of regi stered 

hei fers in the 19 48 herd book, and these have been grouped 

acco rdi ng t o  the he rd i n  whi ch they we re bre d  ( as i ndi cated by 

a c ommon herd pre fi x ) . 

Table XI I I  shows the re lati ve i mportance of  the herds 

as judge d by the number of si re s repre sent e d  by hei fers regi stere d  

i n  the 1 9 48 herd book.  In  vi ew of the age di stri buti on o f  si re s  

used i n  the pedi gree he rds ( Table I I ) one would expect the herds 

supplyi ng bull s  t o  pedi gree herds to be repre sented  i n  any one 

year by two or three  time s  the i r  annual supp ly of bulls  to the 

pedi gree industry.  It  i s  surpri si ng,  therefore , t o  fi nd that 

only one herd i s  repre sented by more than 50 si re s  amongst the 

parents of  the hei fers regi stere d  i n  the 1 9 48 herd book,  and that 

only 2 3  herds each provi de d more than 20 si re s of the t ot al of 
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3 , 970  bull s  i n  effe c t i ve use . It  i s  e qual ly surpri sing that 

only 1 29 1  herds of  a t otal of 2 , 606 herds from whi ch st ock were 

regi stere d  suppl i e d  bull s  for use i n  the pe di gree i ndustry ,  and 

that t he vast majori ty ( 1089 ) supply less  than 5 si re s  of 

TABLE XI I I .  

No . of  
s i re s  
i n  use . No .  

50 - 1 

40 - 49 2 

3 0  - 3 9  6 

2 0  - 29  1 4  

1 5  - 19  18 

10  - 1 4  3 5  

5 - 9 1 2 6  

1 - 4 1089 

Total 1291  

Herds supplyi ng si res  of  hei fer calve s regi stere d  

i n  the 1 9 48 herd book di stri bute d  acc ordi ng t o  the 

number of si re s  wi th regi stere d  daughters . 

Herds i n  whi ch sire s  bred Total sire s  

Name ( Number of bul ls  in  br@.ck- No .  % Cum. % 
ets) . 

O .  K. ( 51 )  51 1 . 28 1 . 28 

Eri nvi ew ( 41 )  Abbervi lle  ( 40 81 2 . 0 4  3 . 32  

Oaklea ( 38 )  Waipiko  ( 3 3 )  
Cl overfi e l d  ( 37 )  Oddi combe ( 3 2 )  
Uaori ( 36 )  Allandale ( 32 )  208 5 .  2 4  8. 56 

Pinewoods ( 29 )  Marshlands ( 22 
Jersey Gle n  ( 27 )  Croydon ( 2 2 )  
Beauli eu ( 27 )  Heatherlea ( 21 
Ngahi wi ( 2 6 ) Re shure ( 21 )  
Green Meadows ( 26 )  Greencroft ( 20 
Tolgarth ( 2 4 )  Broken Hi l l ( 20 
Elmsford ( 23 )  Bee chlands ( 20 328  8. 2 6  1 6 . 82 

Rata Glen ( 1 9 ) Glan Dwr ( 1 7) 
Raeburn ( 19 )  Faundal e  ( 17 )  
Li lyoak ( 19 )  Tokorangi ( 16 )  
Wi ndermere ( 18 )  Rosene ath ( 16 ) 
Pine cre st ( 18 )  Pakowhai ( 1 6 ) 
Fore st Home ( 1 8 )  Glenmore ( 1 6 )  
Trel an ( 17 )  Tekara ( 1 5 )  
Fai ry Meadows ( 17 )  Ri dge way ( 1 5 )  
Glamorgan ( 17 )  Premi er ( 1 5 ) 30 5 7 . 68  24 .  50  

404  10 . 1 8  3 4 . 6 8  

786 19 . 80 5 4 .  48 

11807 4 5 .  52 100. 00 

3970 100 . 00 

regi stere d  hei fers . The se indi vi dually uni mp ortant herds were 

re sp onsi ble , however,  for the si re s  of almost hal f  ( 4 5 . 5% ) of 

the hei fers regi stered i n  the 19 48 herd book . Many of the 

s i re s  bred i n  the se apparently uni mp ortant herds may have been 

use d in the herds in whi ch they were bred for reasons of 

e conomy. Other herds may be i nc lude d in the li st of  bull bree di ng 

herds because the owners retai ned  yearl i ng home-bre d bull s  t o  

mate wi th yearli ng hei fers more for the reason o f  getting the 

yearli ngs i n  cal f  than to  provi de herd replacements .  The 

calve s born of such mati ngs would be e l i gi ble for regi strati on , 

and si nce the breed was expandi ng rap i dly and pri ces  for 

regi stere d  stock we re hi gh duri ng the peri o d  subsequent to 19 43 
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it  i s  probable that many daughters of 2 year o l d  parents 

would be regi stere d  de spi t e  the ori ginal i ntenti ons of  the 

breeders . 

The name s of 41 more i mp ortant herds as judged 

by the cri t eri on of the number of si res use d i n  p e di gree 

herds have been i nclude d in Table XI I I .  Together these herds 

repre sent 0 . 1 5% of the 260 5 bree ders regi steri ng ani mals i n  

the 1 9 48 herd book but they suppl i e d  almost 2 5% o f  the bulls  

use d t o  si re hei fers regi stere d  i n  that year . 

The number of bull s  of c ommon herd ori gi n  i n  use 

throughout the p e di gree i ndustry gi v e s ,  however,  only an 

approxi mate i ndi cati on of  the relat i ve i mp ortance of  di fferent 

herds . A more accurat e assessment can be obtai ne d by wei ghti ng 

each Si re acc ordi ng t o  the number of daughters regi stere d  i n  

the 19 48 Jersey herd book .  The data already descri bed has 

been arrange d i n  Table XIV t o  show the relative  i mp ortance of 

herds as measure d by the number of regi stered hei fe rs si red by 

bull s  bre d i n  parti cular herds . Table XIV shows that four 

herds ( 0 . 31%)  each supp l i e d  si re s  of 2 50 or more hei fers regi s­

tere d  i n  1 9 4 8  and the se 1 0 54 hei fers c ompri sed 6 . 6 6% of the 

1 5 , 81 9  hei fers regi stered i n  that year.  Of the herds s�pplying 

bulls  use d i n  pedi gree herds 4 . 7% supp l i e d  the si re s of 

approxi mat e ly 40% of the hei fers regi stere d  i n  19 48. Compari son 

between Table XII I  and Table XIV shows that the rel ative 

i mp ortance  of  the name d herds judge d by ei ther cri teri on i s  

app roxi mately the same . All except one of  the 41 herds named 

i n  Table XI I I  are among the 61 named i n  Table XIV and the 

rel ative  p osi ti ons of herds i n  the two table s  do not di ffer 

great ly.  The latter  table , however,  i s  a more useful i ndi cati on 

of  the rel at i ve i mp ortance of  the vari ous herds since i t  takes 

i nt o  acc ount the extent t o  whi ch si re s we re use d.  

The names of  the i mp ortant herds have be e n  i ncluded 

i n  Tabl e s  XI I I  and XIV,  si nce they are of  general i nterest  t o  

those c oncerne d wi th the structure o f  t he  jersey breed and 

should a simi lar study be conducted  at some future date , i t  

wi l l  be i nt e re st i ng t o  note the change s i n  thei r  relati ve 

i mportance and t o  di agnose the reasons for such change s .  

The above e stimate s  of the re lati ve i mp ortance of  tlme 

vari ous herds do not gi ve as i nformative a pi cture as c ould be 

de si re d  si nce certai n he rds may owe the i r  emi nence t o  the i r  

supp lyi ng si re s t o  some large pedi gree herd whi ch i n  turn 

suppli e d  sire s  only t o  grade herds . Others may appear i mp ortant 

due t o  the i r  owne rs usi ng bull s  of  the i r  own bre e di ng extensi vely 

t o  si re regi stere d  stock,  but only supp lyi ng bulls t o  grade herds . 
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· An attempt t o  find out more about the structure o f  the bre e d  i n  

i t s  dependence upon the leading herds we re therefore made . 

TABLE XIV. Herds supp lyi ng si res of  hei fer  calves regi stere d  

i n  the 19 48 Jersey Herd Bo ok di stri bute d  according 

t o  t be  number of regi stered  daughters by si re s wi th 

c ommon herd p refi xe s .  

Category .  Herds i n  whi ch si re s  bre d .  �e i fer regi strati ons . 

N o .  � of Cum. % 
!t otal 

2 50-

No . % of pum. % Name 
t otal 

4 0 . 31 0 . 31 Abbe vi lle  ( 27 4 )  
O . K. ( 271 ) 
�ri nvi e w  ( 2 59 ) 
C1overfi e 1 d  ( 2 50 )  1 0 5 4  

2 2 5- 2 49 1 0 . 08 0 . 39 Oaklea ( 2 32 ) 2 3 2  

6 . 6 6  6 . 6 6  

1 .  47 8. 1 3  

200-224  1 0 . 08 0 . 47  Maori ( 203 203  

���-r�r-����+-����)--+-�+-���� -1 7 5-19 9  1 0 . 08 0 .  5 5  Beau1i eu ( 179  179  1 . 1 3 1 0 . 5 4  

1 50-17 4 4 0 . 31  0 . 86 Green Meadows ( 17 3. ) 

1 2 5-1 49 4 

1 00-1 2 4  6 

7 5- 9 9  1 2  

5 0  - 7 4 28 

Oddi c ombe ( 1 6 6 ) 
All andale ( 1 59 )  
Jersey Glen ( 1 53 )  6 51 

0. 31 1 . 17 Pi newoods ( 13 2 )  
Ngaht wi ( 1 30 ) 
Glam Dwr ( 1 29 ) 
Waipiko ( 1 2  5 )  

0 . 46  1 . 6 3  Li lyoak ( 1 21 ) 
Marshlands ( 11 5 ) 
Takeke ( 11 3 )  
Re shure ( 11 0 )  
Croydon ( 109 } 

51 6 

4 . 1 2  1 4 . 6 6  

3 . 2 6  17 . 92 

Gre encroft ( 101 ) 6 69 4 . 23  2 2 . 1 5  
0 . 9 3  2 . 56 Glenmore ( 99 ) 

Tokorangi ( 9 9 )  
Bee chlands ( 9 6 ) 
Fai ry Meadows ( 9 4  
Heathe r1ea ( 9 3:) 
Rata Glen ( 91 ) 
Raeburn ( 89.)  
Elmsford ( 86 )  
Glamorgan ( 8 5 )  
Pi ne crest ( 8 5 )  
Tekara ( 77 )  

2 . lj  

Broken Hi l l  ( 75 )  1069  6 .  7 6  28 . 9 1  
4 • 7 � Wai kari ( 7 3 ) 

Tui glen ( 69 ) 
Snow Vi ew ( 6 8 )  
Ivanhoe ( 67 )  

I 
Pakowhai ( 6 7 )  
Trelan ( 67 )  

I Faun dale ( 6 5 )  
Mount Vi ew ( 6 5 ) 

I Landsdrone ( 6 4 )  
Rai nbow ( 6 4 )  

! Spri ngdale ( 6 4 )  
! Ri dgway ( 6 3 )  

Mapp le ( 61 )  
Fore st Home ( 60 }  1 111 ddlemore ( 60  
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NeF t herlei gh ( 60 
Winde rmere t 59 ) 
prai g .t\.noll  \ 57 )  

Ma11akoa ( 57 } 
�osene ath ( 56 )  
pentenni al ( 5 5 }  
tBrokende l l  ( 5 4 }  
Penrose ( 53 }  
Tolgarth ( 53 )  
Jersey Nook ( 52 )  
Pai Rata ( 52 )  
Brooksi de ( 50 )  
Peveri 1 ( 50 }  1 6 31 10. 31  3 9 . 22 

2 5- 49 81 6 . 27 1 1 . 00 ( 2817 )  2 817 1 7 . 81 57 . 03  

1- 2 4  11 49 89 . 00 lOO. OC ( 67 9 8 )  6 7 9 8  42 . 97 100 . 00 

Total- 1291  1 00 . 00 1 5819 100 . 00 

In the 1 9 48 Jersey herd book 260 5 bre eders regi stere d  

st ock.  The se bree ders obtai ne d  their  si re s  from 1291 herds 

( se e  Table s XI I I  and XIV}  of whi ch 336  herds were defunct .  

Consequently 16 50 bre e ders regi steri ng stock i n  1 9 48 di d not 

supply bull s  use d  in pe di gree herds ( se e  Fi g. 9 )  Of  the 

remai ning 9 5 5 herds ( those supp lyi ng bull s  use d i n  pedi gree 

herds ) t he si re s  from 276 were use d  to si re regi stere d  hei fers 

only i n  the herds i n  whi ch they were bre d .  Si nce the se herds 

do bree d  si re s  of regi stere d hei fers but do not supply s i re s  

t o  othe r  pe di gree breeders they have been clas si fi e d  separaterr y 

( se e  Fig . 9 ) .  The 9 5 5 herds bre e di ng si re s  of regi stere d hei fe rs 

obtai ne d thei r si re s  from 521 herds of  whi ch 131  we re defunc t .  

The herds not survi vi ng thi s tabulati on i nc lude the 2 76 herds 

alre ady menti one d and the 2 89 herds whi ch supp ly si re s  only t o  

the 1 6 50 herds already menti one d and t o  grade herds form the se 

2 89 herds al ong wi th 20 5 defunct herds form the next strata .  

Thi s process  of  tabulati ng herds whi ch suppli e d  si res  

t o  the next l ower stratum and ascertai ni ng whe re they i n  �urn 

obtained  thei r si re s was repeat e d  unti l  tfuere were only mi nor 
I 

change s i n  the herds repre sented .  Bul l s  may have been use d i n  

the herds i n  whi ch they we re bre d but , subsequent to  the 

i dent i fi cati on of  the 276  herds the si re s from whi ch were use d  

only i n  t hepe di gree herds i n  whi ch they we re bred ,  home-bred 

s i re s  have not been  taken i nt o  c onsi derati on when c lassi fying 

the herds . Thus the re may be herds whi ch only use home-bred 

bulls  but thei r i mportance wi l l  depend up on the stratum i n  whi ch 

the herds to whi ch they supply bull s  are to be found.  

The fi nal stage was reache d when 112 herds remai ned of 

whi ch 9 3  regi stere d cattle  in the 1 9 48 herd book,  the maj ori ty 

o f  the remai ning 19  bei ng defunct .  The se fi ndi ngs are shown 
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di agramati cally i n  Fi g. 9 and the strat i fi e d  nature o f  the Jersey 

bre e d  i s  apparent . The 1 1 2  herds may be regarded as the t op 

level  herds i n  the Jersey bre e d  si nce these  herds supply s ires 

t o  each other and t o  herds i n  any o f  the other strata. Si res 

used i n  the 9 3  exi sting herds were home-bred ,  purchase d  from 

herds i n  the t op strata or obtai ne d t o  a l i mi te d  extent from 

overseas . The re were 20 i mport e d  si re s  wi th regi stere d  daughters 

i n  the 1 9 48 herd bo ok.  Ni ne of the se we re use d  in the t op 

strata and the remai nder i n  the i nt erme di ate strata. 

Si nce the data re lat e d  t o  regi st rati ons for only one 

herd book year i t  i s  not sugge st e d  that the above fi ndings apply 

ri gi dly in  each year. A number of the herds i nclude d in the t op 

stratum supp li ed  re lat i ve ly few si re s  use d  i n  pe di gree herds and 

i t  i s  unl i kely that these herds would c onsi stently supp ly sire s  

t o  the t op-leve l herds . There we re , however ,  7 9  herds whi ch 

suppl i e d  more than 5 bull s  whi ch s i re d  regi stere d  daughters i n  

herds i n  vari ous strata.  The se 79  herds have been di stri bute d  

i n  Table  XV ac cordi ng t o  the numbe r  of si re s  supp li e d  t o  pe di gree 

breeds .  The maj ori ty of herds whi ch were i ncluded i n  Tables XIII 

and XIV appe ar al s o  i n  Table  XV. All the si re s  suppli e d  by the 

herds li sted i n  Table XV c ould obvi ously not be used i n  the t op 

stratum of breed .  Thi s i ndi cates  that the strata are by no means 

as di sti nc� i n  the geneti c sense as the i nformati on pre sented  i n  

Fi g. 9 sugge st s .  Many o f  the herds i n  the l ower and i ntermedi ate 

strata use Si res bred in the same herds whi ch supply bull s  to herds 

i n  the t op stratum. I t  i s  not known whether from the same herds , 

the owners of herds i n  the l ower strata �hoose si re s  o f  i nferi or 

bree di ng wort h to those selecte d by the owners of herds i n  the 

upper strata.  I f  such i s  the case then the strata may be genet­

i cally i solat e d  to some degree .  On the othe r  hand i f  emphasi s 

i s  placed  on sele cti on cri teri a  other than those dire ct ly related 

to  butt erfat producti on then the greater part of the  breed may 

be re lati vely homogene ous so far as the genes associ at e d  wi th 

mi lk and butterfat producti on are concerne d .  

There i s  some evi dence , however,  that withi n the 

t op stratum there are some herds w rt; i ch are geneti cally i solate d 

from the remai nder.  Agai n the i nformati on c onsi sti ng of one 

year ' s  regi strati ons i s  unsati sfact ory but s ome of the se t op-level 

herds di d ,  in the year under c onsi derati on ,  use only home-bred 

s i re s .  Thi s i n  i t self  does no� me an that the se herds are 

geneti cal l y  di fferent from the remai nder but i t  e o  uld be s o .  



TABLE XV . 

cat egory 

50 -

40 - 49 

30 - 39 

20  - 29 

1 5  - 19 

10 - 1 4  

5 - 9 

3 4 .  

Top-stratum pe digree herds supp lyi ng more than 

5 bull s  di stri bute d  accordi ng t o  the number of 

si re s  wi th regi stered daughters . 

No . 

1 

2 

6 

1 4  

1 2  

1 6  

2 8  

Name s o f  herds i n  whi ch si re s  bre d. 

O . K .  ( 51 )  

Eri nvi ew ( 41 )  

Oaklea ( 38 )  
Cl overfi e l ds ( 37 )  
Maori ( 36 ) 

Pi newoods ( 29 )  
Jersey Glen ( 27 )  
Beauli eu ( 27 )  
Ngahi wi ( 2 6 ) 
Green Meadows ( 26 )  
Tolgarth ( 2 4 )  
Elmsford ( 2 3 ) 

Rata Glen ( 19 )  
Raeburn ( 19 )  
Wi nde rme re ( 1 8 )  
Fore st Home ( 18 )  
Fai ry Meadows ( 17 )  
Glamorgan ( 17 )  

Peveri l ( 1 4 )  
Rai nbow ( 1 4 )  
Landsdowne ( 1 3 )  
Takeke ( 13 )  
Pai Rata ( 12 ) 
Snow Vi ew ( 12 )  
Tuhi tarata ( 1 2 )  
Mappl e  ( 11 )  

Ypres s  ( 9 )  
Ivanhoe ( 9 )  
Ki te roa ( 9 )  
Dunlavi n  ( 9 )  
Tararua ( 9 )  
Abberley ( 8 ) 
Ashvale ( 8 ) 
Belford ( 8 ) 
Brookdale ( 8 ) 
Crystal Spri ng ( 8 ) 
H. O .  ( 8 )  
Beacon Bi ll ( 7 )  
Lancewood ( 7 )  
Neatherle i gh ( 7 )  

Abbevi lle (40} 

Waipiko ( 3 3 )  
Oddi combe ( 3 2 ) 
Allandale ( 3 2 )  

Marshlands (221 
Croydon ( 22 )  
Heatherlea ( 2 1 ) 
Re shure ( 21 )  
Greencroft ( 20 )  
Bee chlands ( 20 )  
Broken Hi l l  ( 20 )  

Glan Dwr ( 17 )  
Faundal e  ( 16 )  
Tokorangi ( 16 )  
Glenmore ( 16 )  
Pakowhai ( 16 )  
Ri dgway ( 1 5 )  

Wattle Brae ( 1 1 ) 
Wai kari ( 11 )  
Puke:ooa ( 11 )  
Penrose ( 11 )  
Iri s ( 11 )  
Glenora ( 11 )  
Crai gknoll ( 10 )  
Davaar ( 10 )  

Wi llersden ( 7 )  
Fi nvoy ( 7 )  
Muri tai 1 6 )  
Pampapuri a ( 6 )  
Si lverlea ( 6 )  
Paci fi c  ( 6 )  
Alli ngt on ( 5 ) 
Hampton ( 5 )  
Hetana ( 5 )  
Li ttlebourne ( 5 ) 
Meri dale ( 5 )  
Ti ntern ( 5 )  
Bush Park ( 5 ) 
Mount Meadows ( 5 ) 

In  Table XVI the 6 7  t op stratum herds .shown in  Table XV t o  

have suppli e d  7 o r  more bull s  t o  si r.e regi stere d hei fer calves 

i ri  1 9 48 have been di stri bute d  accordi ng to the percentage of 

home-bre d bul l s . The t otal numbe r of hei fers regi stere d  from 

e ach herd i s  shown in bracket s and i t  i s  c lear that there i s  no 

uni form practi ce  in re spect  of whe ther home-bred or purchase d  

si re s  are used .  A more detai le d study o f  some o f  the se 

herds was made . Si nce the study i s  c once rne d i n  the possi ble 

geneti c i solati on of some of  the more i mportant herds , regi s­

t ration det ai l s  of  32  he rds shown in Table XVI from tbli ch 

' 
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more than 40% of the hei fers regi stere d  were by home-bred 

bull s  were exami ne d i n  some detai l .  Hei fers regi st ered  

annual ly from each of the se 32  herds duri ng the ni ne years 

peri od 19 40- 48 we re groupe d �c cordi ng t o  whether  they were 

by home-bred or purchased si re s .  The annual fi gure s together 

wi th the t otals for the ni ne years studi e d  are shown i n  

Table XVI I the he rds bei ng li ste d acc ordi ng t o  the percentage 

of the t otal hei fers by home-bre d bull s .  Clearly , duri ng 

the peri od studi e d ,  some herds , notably the Maori , Heatherlea 

and Pakowhai studs , have been closed  to a c onsi derable degree 

and for thi s reason may p osse ss appre c i ably di fferent geneti c 

materi al from each other and the remai nder of the herds i n  

the top stratum of the bre e d. Thi s i s  parti cularly l i ke ly 

i n  the case of  the Maori herd si nce the purchase d  sire s  

used were i mported ani mal s .  Among the 3 2  herds e xami ned 

no other he rd re li e d  sol e ly upon home-bre d and i mp orte d  bull s  

for herd s i re s .  

However,  as a re sult o f  tha: r success as bull 

bre e ders , all the se herds are constantly losing thei r 

geneti c i solati on and any geneti c superi ori ty they may have . 

There i s  a nee d  for co nti nue d geneti c i mprovement i n  the se 

t op herds and whether thi s can be acc ompli she d  by the 

appli cat i on of bree di ng practi ce use d  i n  the past or whether 

a new approach wi l l  have to be made to the problem i s  a 

matter fo r spe culati on .  
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% age of  
regi stere d  
hei fers by 
home -bre d 
si re s .  

100  

80  - 99  

60  - 79  

40 - 59  

2 0  - 39  

.1 - 1 9  

0 

Herds not 
regi steri ng 
i n  19 48 

3 6 . 

Di stri buti on o f  the t op-p e di gree herds supplyi ng 

7 or more si re s  of hei fer calve s regi stere d  i n  the 

19 48 herd book acc ording t o  the percentage of 

regi stere d  hei fers by home-bred si re s .  

Name 

( Total hei fers regi stered  i n  bracket s )  

Maori ( 40 ) Fore st Home ( 5 ) 
Landsdowne ( 1 5 )  Faundale ( 8 )  
Pai Rata ( 9 )  Waipiko ( 3 )  
O .  K .  ( 8 )  

Neathe rle i gh ( 27 )  Heathe rlea  ( 1 1 ) 
Pakowhe.i ( 2 2 )  Ypre s s  ( 10 )  
Lancewood ( 1 4 )  

Eri nvi e w  ( 70 )  Rata Glen ( 1 5) 
Broken Hi l l  ( 3 4 )  Penrose ( 1 4 )  
Crai gknol l ' ( 27 )  Glamorgan ( 1 3 )  
Glenara ( 26 )  Fai ry Meadows ( 10 )  
Tuhi t arara ( 21 )  

Re shure ( 56 ) Wai kari ( 12 )  
Jersey Glen ( 48 )  Peveri l ( 9 ) 
Tolgarth ( 27 )  Iri s ( 7 )  
Croydon ( 22 )  Be lford ( 5 ) 
Mount Meadows ( 17 )  Toko rangi ( 2 )  
Beac on Hi l l  ( 1 5 )  

Elmsford ( §4 )  Oaklea ( 2 2 )  
Pi newo ods ( 46 )  Ivanhoe ( 20 )  
Beaul i eu ( 33 )  Uarshlands ( 19 )  
Brookda1e ( 31 )  watt le Brae ( 12 )  
Wi nderme re ( 2 5 ) Crystal Spri ng ( 10 )  

Ri dgway ( 6 5 )  Ki teroa ( 2 3 )  
Beechlands ( 51 )  Dun1avin  ( 22 )  
Uapp1e ( 38 )  Greencroft ( 18 )  
O ddi c ombe ( 29 )  Abbevi lle  ( 1 4 )  

A1l anda1e ( 27 ) 

Wi 11ersden ( 1 8 )  Abber1ey ( 11 )  
Takeke ( 18 )  Snow Vi ew ( 1 0 )  
C1overfi e l ds ( 1 5 ) Raeburn ( 7 )  
Ngahi wi ( 1 4 )  Fi nvoy ( 7 )  

Green Meadows Glen Dwr 
Glenmore Davaar 
Rai nbow Ash val e 
H. O .  Tararua 
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Name s  o f  
Herds 

Maori 
Heather lea 
Pakowhai 
Jersey Glen 
Ypr* s s  
B e lford 
O . K . 
Penr o se 
Faundale 
Re shure 
Tokorangi 
Peve ri l 
Rat a Glen 
Landsdowne 
Craig Knoll 
Pai Rat a  
Erin view 
Waipiko 
Glamorgan 
Wai kari 
T olgarth 
Glen ara 
Neatherleigh 
Forest H ome 
Lance wood 
Beac o n  Hill 
Br oken H ill 
Mount Meadows 
Tuhitarata 
Croydo n  
F airy Meadows 
I ris 
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3 2  top-stratum ped igree herds distrib uted acc ordi ng to the percent age of heifer registratio n  by home-bred sires for the 
9 ye ar period 1 940-8. 

1948 

* * * 
p .  H . B  
- 40 

1 1 0  
3 1 9  

25 23 
1 9 
3 2 

- 8 
4 1 0  

- 8 
29 27 

1 1 
4 5 
5 1 0  

- 1 5  
7 20 

- 9 
28 42 

- 3 
3 1 0  
5 7 

13 1 4  
8 1 8  
4 23 

- 5 
2 1 2 
7 8 
8 26 
8 9 
8 1 3  

1 3  9 
3 7 

4 3 

1947 1 946 1945 1 944 

p. 
-

6 
1 4  

4 
3 
2 

-

-

20 
1 

1 5  
2 
2 
7 
6 

-

13 
7 

-

26 
24 

1 
-

-

1 6  
27 
10 

9 
11 
1 8 

9 

H . B  P. H .  B .  P .  H . B  P. 
39 - 48 - 33 -

1 6  - 1 6 - 1 5  -

4 7 7 6 1 3  5 
1 1  1 6  1 6 25 3 

7 3 25 - 1 8 1 0  
3 4 3 4 
5 1 6 - 3 4 

20 8 7 5 5 1 8  
1 2  - 20 9 5 3 
29 - - 22 57 -

- 2 - 8 - -
5 4 9 2 7 5 
9 - 1 2  3 1 0  1 8  
7 8 9 7 - 2 

23 9 1 0  1 4 3 
4 7 6 5 5 5 
- 1 9  1 0  29 9 30 
7 5 8 6 10 1 0  

1 1  1 3  1 2  9 8 20 
1 1 6 15 9 1 2  1 2 
6 9 1 6 26 24 9 
5 22 5 9 1 7  1 9  
1 22 22 6 2 21 
1 2 9 1 5  9 -
- 1 6  1 9 11 2 
2 1 9  - 1 8 1 7 
- 1 9 6 23 8 1 9 
3 1 2  7 1 3 - 1 0  
4 9 8 7 3 7 
5 21 - 9 5 9 

- 1 0  1 0  8 5 1 8 
- 15 - 7 - 5 

• P - by purchased sires 
** H . B  - by H ome-Bred sires 

H . B  

33 
1 6 

8 
20 

3 
6 

1 
2 
7 

-

6 
4 
7 
1 
2 
7 
2 
5 
-

1 8 
3 
6 
4 
-

4 
6 
6 
1 
1 
5 

-
, •  

-
' -� 

Total for 
1 943 1942 1 941 1940 the pe ri od % �i 

1 940-1 948 

Reg . by P .  H . B  P. H . B  P .  H . B  P. H . B  P. H . B  Total H . B .  Bulla 
4 37 8 38 37 38 1 - 50 306 356 86 
1 1 5 3 6 9 1 5 4 25 99 1 24 80 

- 1 9  - 21 - 1 2 4 1 3  39 1 1 6  155 75 
2 1 2 - 1 5 21 5 1 5  67 1 33 200 67 
6 9 4 6 4 4 1 0  1 42 82 1 24 66 

- 8 - 1 - 3 - - 1 4  26 40 65 
20 45 30 56 - - 38 34 95 1 58 253 62 

9 7 5 1 5  - 18 5 3 54 87 141 6 2  
1 4  6 4 - 11 7 7 10 48 75 1 23 61 
1 4  1 1  - - 1 7  1 3  1 2  35 11 4 1 72 286 f() 
- 6 - 4 5 2 - 4 17 23 40 58 

- 1 5  6 6 21 11 - - 57 6 2  11 9 52 
6 4 9 5 9 2 4 - 56 59 1 15 51 

10 - 2 - 9 7 - - 40 39 79 49 
13 8 1 4  1 3  1 7  7 1 8  - 89 87 1 76 49 

6 4 5 6 9 1 5 0 48 42 90 47 
6 21 1 4  1 9  25 23 - - 1 51 1 26 277 45 

1 3  4 21 3 9 1 4  1 3  1 7  90 71 161 44 
15 5 1 3  10 9 11 10 5 99 7 2  171 42 
17 23 - - 37 20 22 - 1 30 80 21 0 38 
23 9 22 1 1  35 7 1 6  9 1 79 99 278 36 
20 2 1 1  6 17 7 1 0  1 1  1 40 77 21 7  35 

1 - 9 - 25 2 1 0  - 99 54 153 35 
24 - 8 - 1 - - - 50 24 74 3 2  
1 0  4 14 1 9 - 9 - 71 33 104 32 

3 6 2 9 8 3 1 0  1 90 36 126 29 
25 2 1 4  1 18 7 20 - 1 73 56 229 24 
1 3  1 11 - 1 3  - 4 7 94 28 1 22 23 

8 - 19 4 22 - 17 - 1 06 33 139 23 
19 1 3  14 - 1 9  1 4 2  - 1 27 28 155 18 
10 - 1 2  - 8 - 1 9  1 106 23 129 1 8  

3 - 6 - 4 - 4 - 57 3 60 5 ' 
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SUMMARY. 

From a study of the 1 9 4 8  he i fe r  resi 3 t rat i ona t he 

followi ng re sult s  we re obtai ne d : -

1 .  The ave rage si re-daught er i nterval for a sample  of 1 4 50 

observat i ons was 4 . 1 1  years . 

2 .  Approxi mately one-thi rd o f  si re s  o f  hei fers regi stere d i n  

1 9 48 we re 2 years o f  age at the bi rth o f  their  daughters 

or 1 5  months of age when they  we re mat e d .  Only 20% of the 
.. 

3970  sires repre sent e d  i n  the 1 9 48 herd book were 6 or more 

years of age at the bi rth of the i r  daughters and these bul l s  

si red  2 4% of all  the hei fers regi st ere d  i n  19 48. Over 47% 

of hei fer  regi strat i ons  in that year we re by si re s  2 years 

or Je ss when they were mat e d  i n  the previ ous season. 

3 .  The average si ze o f  t he progeny-sroups for all the si re s  

repre sen�ed i n  the 19 48 herd book i s  3 . 9 8  regi stered 

he i fers . A vast maj ori ty ( 91% ) of si res have less than 

1 0  r:e.gt.st'e re-6 ·da.u.ghters, , the mi ni mum number for an offi cial 

si re survey i n  New Zealand. There i s  a de crease i n  the 

si ze of  the progeny-groups after the bull s  have reache d a 

cert ai n  age and the se may re fle ct the de cli ne i n  bull fert i li ty 

wi th  advanci ng age . The olde st bull  use d  was 1 5  years 3 monthf 

of age at the concepti on of hi s daughters whi l e  tbe younge st 

was only 7 months o ld. 

4 .  That t he maj ori ty of peii gree breeders i n  New Zealand d o  not 

att empt to  progeny-te st thei r si re s  i s  clear from the exami n­

ati on of the data sho.tng the extent t o  whi ch bull s  � 
di fre ren� age classes are used t o  si re regi stere d  hei fers . 

There was stati sti cal ly no signi fi cant di fference i n  the 

extent t o  whi ch  s i re s  between the age s of 2 years 7 months 

and 9 ye ars 6 montbs we re use d .  The si gni fi cant di fferences 

bet we en s i re s  1 year old when mat ed and th e re st of the age 

c lasses  we re due t othe l arge prop orti on of  yearlings si ri ng 

one regi stered daught er only. The re was no evi dence df 
fai rly e xtensi ve use of yearli ng bull s  followe d by a reducti on 

i n  the i r  use unt i l  progeny-t e st detai l s  became avai l able . 

5 .  From the 19 48 hei fer regi strat i on data t he ori gi n o f  the 

sample  of 9 54  ( 2 4%')  si re s  repre sented  i n  t hat herd book year 

was determined .  The resul t s  ofthe analysi s i ndi cated  that 

t here i s  a prep onderance of si re s  of purchased ori gi n  i n  

the pe di gree i ndustry.  Of the 9 54 si re s  studi e d  76% were 

purchase d  whi l e  the remai nder  were home-bre d s i re s .  The 

i mp ortance o f  purchased si re s  i s  al so  i ndi cated  from the 

percentage of hei fer regi strati ons by purchase d  sire s .  
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Bull s  of purchase d ori gi n  si re 79% of  the regi stere d  

hei fer calve s i n  t he sample . 

6 .  Purchased si res were used more extensi vely t han home-bre ds . 

Only a small prop orti on of home -bre d bull s  sired more t han 

10  daughters whi ch was probably due t o  small herd si ze . 

It  was i ntere st i ng to  find t hat once a home-bre d bul l  was 

save d for another mati ng season i t  was li kely t o· be used 

more e xtensi vely.  Purchase d bull s  2 years of age ( when 

mat e d ) si re d  si gni fi cantly hi gher numbers of daughters 

t han home-bre d bull s  of  simi lar age . Thi s was due t o  

home-bfe d bull s  bei ng used spari ngly i n  the herd i n  whi ch 

they were bre d, whi le  many of the purc hase d bull s  of thi s  

age c lass would be i n  thei r fi rst season ' s  use and thus have 

c onsi derable scope for mat i ng. The ave rage number of 

daughte rs for yearli ngs , two year olds e t c .  appear t o  

di ffe r ,  but the sample  was i nadequate t o  e stabli sh the 

si gni fi cance whi ch one woul d expect . 

7 .  The daughters o f  80% o f  the 3970 si re s  represented  i n  the 

1 9 48 herd book were born in a si ngle herd whi le the 

remai nder we re born i n  two or more herds . The daughters 

of younger bull s  app eare d m o re di spers e d  than those of  

older bull s .  Thi s was parti cularl y  i mp ortant wi th bull s  

2 years and 6 months of  age or l e s s  ( at the bi rth o f  the i r  

daughte rs ) . I n  the case of  very young bull s  ( less  than 

1 year 6 months ) there was no di spersi on as the mati ngs 

were probably acci dental . Daughte rs of bull s  of  the next 

age c lass ( 1 . 7 - 2 . 6 }  were more di spersed  be cause of the 

wi de spre ad practi ce of  mati ng yearli ng bulls  wi th yearli ng 

hei fers many of whi ch were surplus t o  herd replacement 

requi rement s and sold.  

8.  The consi derable traffi c in s i re s  as i ndi cated  by annual 

t ransfers as we l l  as by the prop orti on of purchase d s i re s  

repre sent e d  i n  the 19 48 herd book i llust rates  the i mp ortance 

of p e di gree herds from whi ch such si re s  ori gi nat e .  

t he 19 48 Jersey regi strati on data such herds have bee n  

l ocat e d .  

From 

The re we re 260 5 pe di gree herds regi steri ng stock in 1 9 48 

and out of  these only 1291  herds suppli e d  si re s  of hei fers 

regi stere d  in t hat year. The relati ve i mportance of  these 

1291  herds has bee n  studi e d  from two standpoint s  of vi ew,  vi z . , 

number of bull s  ori gi nat i ng from the se herds and the number 

of regi stere d  hei fe r  calve s sired by bull s  bre d in these  

herds . The name s of i mp ortant herds have been shown i n  

TablesXI I Iand �I V. Judge d by ei ther cri teri on there i s  
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li t tle  di fference in the re lati ve p o si t i on of  the herds 

i ndi cat e d  i n  Table s xr r r and XIV.  There was only one 

herd whi ch supp l i e d  more t han 50 sires of regi stere d  

hei fers whi le  a vast maj ori ty ( 1089 )  supply l e s s  than 

5 si re s .  The se i ndi vi dually uni mp ortant herds were 

re sponsi ble for 4 5 . 5% of the hei fer regi strati on i n  19 48. 

9 .  The Jersey breed  i s  di vi de d i nt o  seve ral strata ,  and 

the extent of  strat i fi cati on i s  shown i n  Fi g. 9 .  From 

t he t op strata si re s  are s o l d  t o  mi ddle and lower strata 

and t o  grade herds . There were 112  herds i n  the upper 

strata of the bree d  and out of t hi s 19  were defunct . 

The se t o�strata herds supp ly sire s  t o  each othe r and t o  

herds of  any other strata.  The re we re 2 7 6  herds whi ch 

use d  bull s  enti rely  i n  thei r own herds and al so  suppli ed  

si re s  t o  grade he rds . 

1 0 .  There we re 2 0  i mp orte d  si re s  wi th regi stere d  daughters i n  

the 1 9 48 herd book.  Of t he se 9 were use d  i n  the t op-most 

strata whi le  the remai nder were use d i n  l ower strata.  

1 1 .  A det ai le d  study of  hei fer regi strati on data of 32  herds 

for a ni ne-year peri od ( 19 40- 48 )  i ndi cated  that the�e were 

very few herds i n  the upper strata whi ch mi ght be regarde d 

as geneti cally i solat e d  from t he remai nder of the breed.  

Only three herds ( Maori , Heatherlea and Pakowhai ) showe d  

e vi dence o f  bei ng c l osed  t o  a consi derable degre e .  Thi s 

i s  parti cularly true of the Maori herd i n  whi ch the only 

purchase d si re s  use d in the peri od  studi e d  were i mp orted 

ani mal s .  Thi s herd woul d appear to p o ssess  di sti nct 

geneti c materi al . Si nce the upper strata of the breed  

are losing t he i r  gene ti c i s olati on and superi ori ty by  the 

sale of bulls  t o  other strata of the breed .  The nee d  for 

geneti c i mp rovement i n  the se he rds i s  obvi ous �nce the 

remai nder are gradually bei ng grade d up t o  thei r geneti c 

leve l .  
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Scheme s for dai ry herd i mprovement i n  New Zealand 

are ret arde d by a lack of i nformati on c oncerni ng bre e di ng 

me thods adop t e d  by owners of pe di gre e dai ry cat t le from whom 

the maj ori ty of si re s used in t he Domi ni on are purchase d .  

A p e di gree indust ry di vi de d i nt o  more o r  le ss i so lated uni t s  

i n  the hands o f  i ndi vi dual bre e ders wi th di fferent mati ng 

p ol i ci e s  a.nd selecti on cri te ri a  doe s notr lend i t self t o  easy 

analysi s .  From a li st o f  the 19 48  Jersey hei fer regi strati ons 

arrange d in pat ernal hal f- s i b  groups s ome analyse s have been 

made in an attempt to measure the adequacy of pre sent practi ces . 

Si nce the format i on o f  the Jersey Cat t le Bree ders ' 

As soci at i on i n  1902  the mai n functi on of  the Soc i e ty has been 

regi strati on of bi rths t o  ensure accurate i dent i fi cat i on of 

i ndi vi dual ani mal s .  The oEfi c i al atti tude of  the Soci e t y  as 

judged by the i r  herd books and bre e d  li t erature has not changed 

gre at ly duri ng the i nterveni ng pe ri od.  There has been a 

growi ng re sponse t o  herd re c ordi ng and i n  recent ye ars i ncreasi � 

, though small numbers of  arti fi c i ally  bre d cat tle have been 

accepted  for e� t rance into  the herd book.  However,  art i fi ci al 

i nsemi nati on has not re c e i ve d  enthusi asti c supp ort from pedi gree 

bre e ders due to  i t s  c lashi ng wi th thei r tradi ti onal methods 

of ani mal bree di ng and al s o  t o  t he i r  pre ferri ng si re s  of the i r  

own choi c e  t o  those selected  by commi ttee s acti ng for A. I .  Centres .  

The bre e d  c onsi s t s  mai nly o f  smal l and short-li ve d  

herds ( Stewart 19 52 ) . The short-li ve d herds do not c onti nue 

li ne-bre e di ng for i t s  e ffe cts  t o  be re cogni sed.  Besi des the re 

i s  no unani mi ty among farme rs on the use of  the terms l ine-bre e di ng 

or fami ly bre e di ng and unti l these are more clearly de fi ne d the 

c onfusi on whi ch e&i sts  at pre s ent wi l l  c ontinue . The more 

wi de spread use and understandi ng of the co-e ffi ci ent s of rel ati on­

ship and inbree di ng i s  de si rable . 

The fi n di ngs of thi s the si s re lat i ng t o  herd si ze 

although t entat i ve i n  nature do sugge sts that a vast maj ori ty of 

pe di gree bre eders are handi cappe d  in pursui ng ani mal bre e di ng 

plans based  on s ound concepts .  The i r obvi ous di ffi cul t i e s  

i nclude small half-s i b  group s and enforc e d  out-crossi ng t o  avoi d 

the ri sk of  i nbre e di ng .  The maj ori ty of he i fer regi strati ons i n  

19 48 c ome from i n di vi dually uni mp ortant herds whi ch probably 

me re l y  multiply the number of pe di gree ani mal s .  The wi de spread 

use of A. I .  or smaller bre e ders co-operati ng i n  the i r bree di ng 

plans se ems t o  be the only soluti on t o  the � oblem. 
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The New Ze&land Dai ry Board i n  i t s  herd i mprovement 

p lans has advocat e d  the use of proven si re s .  But the proven 

si re movement in New Zealand i s  not gai ni ng ground as fast as 

i t  should mainly be cause of  the pauci ty of proven si re s . 

The reas ons for t he scarci t y  of proven sires may be found i n  
some of  the fi ndi ngs of thi s the si s . The average si re-daughter 

i nterval at the bi rth of t he p rogeny i s  4 . 11  years , and 

approxi mat e ly one-thi rd of the sires of  regi stere d  hei fer  

calve s were only 1 5  months of age when the i r  daughters were 

c oncei ved .  Thi s i ndi ca t e s  that t o  the maj ori ty of bree ders 

performance detai l s  of the i rsi re s are of mi nor i mp ortance , 

and that si re s  are selected  e i t he r  on pedigree or appearance 

or both. The maj ori ty of sire s  are no l onger used in the 

pedi gree opoulati on when detai ls  concerni ng the i r  breedi ng 

worth are avai lable . The prospect  of wi de-spread progeny 

test i s  marre d by small progeny number ( see  p . lO  ) result i ng 

mostly from small herd si ze ( se e  p . 2 5  ) ,  the di spe rsal of sire s ' 

daughters i n  di fferent herds ( see p . 20 ) and the small number 

of si re s use d by i ndi vi dual bree ders ( se e  p . 2 6  ) .  The si re s  

repre sented  i n  the 19 48 herd book ave rage d 3 . 9 8  regi stere d  

daughters per si re , and t here were very few sires  whi ch had 

more than 10  daughters . In  the absence of data c oncerni ng 

grade daughters of pedi gree si re s ,  such a fi gure must be used 

wi t h  care . Neverthe l e s s  i t  doe s  i ndi cat e  the extravagance 

in the use of  si re s  i n  the pedigree industry. The se findings 

are cause for c oncern.  The re i s  nee d  for  more c o-operati on 

between bre e ders and i n  thi s sphere , bre e d  soci e ti es should 

p l ay a vi tal role . Fai lure of  the bre e d  soci e ti e s  t o  meet 

the i ncreasi ng demand by the farmer for superi or animals 

backed by performance may i n  future lead t o  a change i n  t he 

p re sent structure of the dai ry industry.  

Annual bul l  transfers and the prop orti on of  purchase d 

si re s  ( 7 6% ) used  i n  the pedi gree i ndustry i ndi ce.te that the 

maj ori ty of p�di gree breeders are p l ac i ng reli an �e on the 

supp liers of  thei r sire s  for herd i mprovement .  Thi s naturally 

bri ngs i nt o  promi nence the sources  o f  su eh si re s .  In the 1 9 48 

herd book year there we re 260 5 bree ders regi steri ng stock,  but 

out of the se only 112  c oul d be regarde d as more or less  self­

suffi ci ent herds as far as the i mprovement of  tlh.e bre e d  i s  

c oncerne d .  The breed  i s  di vi de d i nt o  several strata,  and 

these 1 1 2  herds are i n  t he uppermost strata of the breed .  Even 

in thi s uppermost strata of the bre e d  there were only 3 herds 

whi ch could be regarded as geneti cally i solated  from the 

remai nder  of the breed .  As a re sul t  of sale of bull s  t o  the 

mi ddle and l ower strata o f  the bre e d ,  the se he rds are c onstantly 
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losing the i r  geneti c i so lati on and what ever gene t i c superi ori ty 

they mi ght have . Therefore , there i s  a ne ed of  gene ti c 

i mprovement of  these he rds whi ch exerci se so  much i nfluence 

on the bre e d  as a whole . 
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