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INTRODUCTION.

In many countries, the pig herdbook associations produce only a minor 
fraction of the breeding stock used in pig industry; breeding companies, 
usually founded on a m ore or less industrial base, have "taken over" the 
market for breeding gilts and boars. These associations often simply did 
not adapt from their traditional registration-oriented function to the 
use of scientific methods; one may ask why. As an example of a herdbook 
association that did adapt its orientation, the structure of the Dutch 
Pig Herdbook Societies will be 
outlined, citing from earlier work 
by Knap (1988, 1989ab). We will try 
to clarify which organizational and 
technical aspects may have resulted 
in the fact that this Herdbook has 
a major share in the national 
breeding stock market (figure 1), 
although it has had to compete with 
breeding companies since 1964.

Throughout this paper, we use the 
term "multiplier" for the 
production tier where fattening 
piglets are produced from crossbred 
multiplier sows and terminal sires.
The production of these is referred 
to as "subnucleus breeding".

HERDBOOK SOCIETIES AND BREEDING SCIENCE.

Since selection index theory was adopted for the design of breeding 
programmes, controversy has existed between the way "breeding" is looked 
upon by herdbook breeders and the way "genetic improvement" is mediated 
to them by breeding scientists. This is the result of two phenomena:
* Communication failure. Breeding scientists use a language that is not 
fully understood by herdbook breeders, and vice versa. This simple fact 
results in mutual incomprehension, and may cause mutual distrust. 
Breeding scientists tend to heavily underestimate this problem, in terms 
of occurrence and impact.
* Different objectives. Breeding science usually aims at financial gains 
in the tiers where slaughter pigs are produced and used, by effecting 
genetic improvement in the nucleus. Breeders are only interested in those 
gains as far as their own income may be improved by them - which is often 
very slightly. As a result, breeding scientists define (or should define: 
Merks, 1988a; Knap, 1990) their breeding goals on the commercial level, 
whereas herdbook breeders tend to do so on the nucleus level (or even on 
the level of their own h e r d ) . This leads to different starting-points to 
approach problems, especially when the discrepancy remains unclear - and 
given communication failures, it often does.

If these problems are to be overcome, two things must be ensured:
* Communication improvement. The herdbook association should not rely 
solely on extraneous expertise for its R&D; it should employ people with 
a profound understanding of breeding theory to mediate between breeders

439

urroglfitorod

Q breeding 
com p an ies

berdbooK

F i g u r e  1. T h e  1989 s h a r e s  of 
b r e e d i n g  o r g a n i z a t i o n s  in the Dutch 
m a r k e t  for c r o s s b r e d  gilts.



and breeding scientists, translating practical problems into scientific 
ones and scientifically-based solutions into generally understandable 
concepts. These people should seriously consider breeders' out-of-date- 
looking concepts, and try to integrate these with scientific methods.
* Alignment of objectives. The herdbook association should create a 
structure in which the breeders do partake in financial profits effected 
on the commercial level as a result of their nucleus breeding activities. 
Obvious methods are to involve breeders in subnucleus breeding, thus 
directly confronting them with the demands of the multiplier, and to 
charge the commercial tiers with a levy on breeding stock, which can be 
used to finance part of the herdbook breeding programme.

Fulfilment of these requirements may permit realization of significant 
selection pressure on economically important traits; if dissemination of 
selection responses is given proper care, competitive strength of the 
organization becomes largely a matter of marketing.

THE DUTCH HERDBOOK BREEDING SYSTEM.

The Dutch pig sector was described by Van Ingen (1984) and Ogink (1989) . 
Ca 22 mio. pigs are slaughtered annually; ca 70 % is exported. Breeding 
companies supply ca 40 % of the market for multiplier gilts, registered 
Herdbook stock covers another 40 %, and the remainder is either produced 
by the multipliers themselves or as non-registered Herdbook material.
Ca 75 % of the production of Dutch Herdbook breeders is crossbred gilts 
and about 9 % is sire line animals. Apart from the latter fraction, 
"Herdbook breeding" might be described as production of crossbreds with 
replacement of purebred stock; ca 20 % of the production is purebred 
animals. As far as purebreeding takes place, the Herdbook has interests 
concerning the use of the animals for nucleus breeding; a major part of 
nucleus breeding costs is financed from breeders' crossbreeding benefits. 
The breeding programme is directed to breeds specialization since about 
1980. Breeders are nowadays defining, their private breeding goals in 
terms of either dam line breeding (with emphasis on fertility and 
constitution and relatively little attention for fattening/slaughter 
traits) , or sire line breeding (where the aim is to improve fattening and 
slaughter traits). Overall, ca 40 % of 
Dutch sows are served by AI; the use of 
AI in Herdbook breeding (as opposed to 
slaughter pig production) is much more 
important: nucleus breeding is almost 
exclusively by AI, whereas boars and 
>60 % of crossbreds are AI sired. Apart 
from favourable effects on selection 
efficiency and on dissemination of 
improvement, a result of intensive AI 
in breeding is that many breeders use 
the same boars, which reduces genetic 
variation between breeding herds. This 
is illustrated for field performance 
test traits in table 1. As a result, 
there is "a" connected Herdbook nucleus 
population, spread over many herds; 
this has important implications for 
logistics and marketing.

Station testing plays a central role in nucleus breeding. Test litters 
are sired by young AI boars on preselected sows. After test, the new 
generation AI boars is selected from the litters, keeping the sire-son 
generation interval (t) at 1.13 and 1.45 years in the sire and dam lines, 
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T a b l e  1. F r a c t i o n s  o f  v a r i a n c e  
b e t w e e n  h e r d s  in fi e l d  p e r f o r 
m a n c e  test t r a i t s  due to sire 
s e l e c t i o n  a c r o s s  a n d  w i t h i n  AI 
r e g i o n s  (Merks, 1988b).

across within

Weight-for-age
Landrace 9 0.31 0.21
Yorkshire 9 0.24 0.01
Yorkshire a 0.17 -0.09

Backfat thickness
Landrace 9 0.18 0.05
Yorkshire 9 0.24 -0.02
Yorkshire a 0.38 0.08



respectively. In 1988-89, realized selection intensities (i) were 1.52 
on station index in the sire line, and 1.03 and 1.26 on station and 
fertility index in dam lines; this agrees with the generally realized 
values of i/t around unity as quoted by Ollivier (1988). The information 
accumulated on the litters is used at the same time for progeny testing 
the sires. In 1988, 3150 litters from 345 herds were tested; these herds 
form the nucleus breeding population, to which registration of males is 
limited. Hence, to partake in station testing is a necessity for boar 
breeders; for the Herdbook this is an effective way to ensure the 
availability of tested males for the recruitment of nucleus AI boars in 
sire line breeding. To ensure the same in dam lines (where breeders have 
little interest in raising males, so that this stimulus would not wor k ) , 
the strong demand for semen of proven AI boars for sow replacement 
purposes is capitalized upon; nucleus herds have priority in the access 
to this semen.

This illustrates the breeding programme roles of breeders and of the 
Herdbook: the breeders own the animals and attempt to raise financial 
profit out of them. For this, they rely on the Herdbook for genetic, 
administrative and organizational support; but this support can be 
sustained only when a sufficient amount of reliably tested young stock 
becomes available from the herds for the Herdbook to recruit nucleus 
animals from. Thus, in order to sustain breeding, the most important 
organizational tasks of the Herdbook are: to ensure sufficient use of 
young nucleus boars' semen (to sire test litters) by breeders who would 
prefer on short term to use semen from proven boars; to ensure use of 
this semen on the herds' best sows, which should be inseminated from 
proven boars from the breeders' point of view; to encourage breeders to 
direct their private selection strategies in accordance with the Herdbook 
long-term breeding goals. As far as the Herdbook's long-term interests 
do not fully correspond with breeders' private interests, compensation 
will be needed in order to keep the system going. This is given partly 
in the form of the above services, partly by direct financial stimuli.

ORGANIZATIONAL ASPECTS.

Since the rise of breeding companies, governmental involvement in the 
Herdbook breeding programme has 
been reduced, as on a competitive 
market, no competitor should be 
favoured above the others by state 
support. Therefore, the Herdbook 
was compelled to set up its own 
R&D and data processing services, 
and to finance nucleus breeding 
activities without state support.
This posed heavy demands on the 
alertness of management; although 
the age distribution of board and 
executives has greatly shifted 
since 1980 (figure 2), which 
facilitates adaptation to changes, 
the issue remains that many 
independently-thinking people must 
be convinced of the usefulness of new measures and of the necessity of 
investments, before these can really be introduced. As a result, an 
extensive democratic structure has been created to ensure the commitment 
of breeders to the Herdbook's activities. Examples of successful attempts 
are the introduction of Duroc and Finnish Landrace for maternal grandsire 
breeding (1979-1983), the separation of Dutch Yorkshire into a dam and
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a sire line (1983-1986) and the "selective upgrading" of this dam line 
with British Large White material (1988-1990).

FINANCIAL ASPECTS.

Since 1980, Herdbook exploitation 
costs increased by a factor 1^; 
though production more than 
doubled in the same period (figure 
3), financing is quite a task to 
perform. In 1989, 57 % of total
revenue was charges for technical 
support of breeders, 27 % was
levies on AI semen and breeding 
stock, 7 % subscription fees, 4 % 
charges for operation of sow 
management systems, and 5 % other.
The quite large amount of money 
raised by levies (on superiority, 
essentially) plays an important 
role in the commitment of breeders 
to the Herdbook's activities: a
substantial part of the breeding programme is financed not by the 
breeders themselves, but by the customers, as it should be.

The spread of the populations over many self-supporting herds results 
in spread of financial risks which facilitates continuation of activities 
during minima in the pig cycle. In addition, it lowers animal production 
costs by low labour recharges; as a result, Herdbook gilts and boars are 
usually comparatively cheap.

ANIMAL HEALTH ASPECTS.

The large concentration of pigs in the Netherlands causes severe risks 
of contageous diseases. For the Herdbook, this poses extra demands on 
health monitoring of nucleus herds and on quarantine measures connected 
to station testing; on the other hand, the spread of the populations over 
many herds creates ample alternatives for recruitment of replacement 
animals when particular herds are blocked, especially in v iew of the 
limited genetic differences between herds.
For a breeding company with a limited number of (sub-)nucleus breeding 
plants, a blockade of the region where these are located (which happened 
during outbreaks of swine fever in 1984-86) may cause severe 
organizational trouble. In contrast, even when all boars present in a 
Herdbook testing station would be lost as a result of an outbreak in the 
station itself, recruitment of AI boars could be continued from the 
breeding herds' field performance tested animals.
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