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Abstract:The first sw ine testing sta tion and prog ram in thew orld w as started in Denmark. Denm ark has

tested b reeding and gene tics traits of pigs formo re than 100 years and have developed an efficien t struc-

tu re and system to se lect pigs which produce qua lity pork fo r the consumer. The Danish po rk is exported

to many coun tries around thew o rld. The testing prog ram s described in the artic le have p roven to be very

successful over the last 100 years. The history o f sw ine testing for supe rior pigs is no t fin ished ye.t The

selection criteria for quality sw ine breeding an ima lsw ill a lso need to be upda ted on a regular time table

because the p roduc tion systems are chang ing yea rly and new env ironmen tal codes and anima l w elfare

regu lations are added each year so the testing p rograms on p ig fa rm s also need to change tomee t the new

production standards. It is not uncommon to obta in some unusual tra itsw hen selecting for ex treme tra its

in p ig sw hen they are on testing programs. When these traits are ob tained, it requires add itional testing

to remove these traits. An examplew ou ld be the Po rcine S tress Syndrome. Osteochondrosis is anothe r ex-

ample. The gene mapp ing research w ill also open up new directions fo r sw ine testing prog ram s. There-

fore, as long asw e p roduce pigs for quality po rk and effic ient production w e w ill need outstand ing sw ine

testing prog ram s.
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　　Un til 1887 pig breed ing in Denm ark was

based upon the export to Germ any of heavy p igs,

we ighing from 120 to 150 kg. To satisfy this

m arket the old nativeD anish Landrace breed was

crossed w ith M iddle W hite and Berkshire boars

imported from Eng land in order to produce still

fatter pigs. In 1887 the importation of Danish

pigs became prohib ited by G erm any and our

farmers had to change ove r to the production of

bacon for the Eng lishm arke.t

Th is change over w as no t an easy one. For

the production of bacon, a comp lete ly differen t

type o f pig w as required. It had to be longer,

m ore meaty and w ith a th in laye r o f back fa.t

P rior to 1895 there was no organized pure breed-

ing o f Landrace pigs, but fo rtunate ly prev ious

experience had shown that sow s of the o ld native

Landrace breed crossed w ith LargeW hite boars

resulted in anima ls g iving a better bacon quali-

ty. A considerab le number o f LargeW hite boars

we re therefore imported from Eng land and

crossed w ith the native breed.

It w as however, impossib le to p revent the

anima ls ob tained from th is crossbreeding to be u-

tilized for further breeding and crossing w ithou t

any organized p lan, which also resu lted in a

great varia tion in type and qua lity of the bacon

produced.



1　The early development

It thus became necessary to organize pig

breeding. A fter recommendation from the S tate

A dvisor, efforts w as made to establish a “ pu re

breed” and the system o f State Recognized

B reeding Centres (Pedigree b reeds) was initia-

ted in 1895 - 1896. The centres w ere privately

owned farm s, butw ere subjected to supervision

by district comm ittees. The objectives of these

breeding centresw ere to:(1)Provide the ordina-

ry pig producers w ith pu reb red boars and sow s.

It w as considered producers to go on crossing

Landrace sow s w ith LargeW h ite boars and pur-

chase the first crosses to the bacon factories. (2)

Improve the Danish Landrace by breeding and

selection to such an ex tent that the breed itself

w as good enough to fulfil all the requirem ents of

a perfect bacon pig, and therefore m ake the

crossing of the Landrace sow s w ith Large W hite

boars unnecessary.

The establishm ent o f breeding centres in-

creased rapid ly. In 1898 the re we re abou t 70

Landrace centres and in 1950 about 270 spread

around the country. Large W hite centres in-

creased to 33 in 1930, but decreased in num-

ber, as to the p lan, to 4 in 1950. The last cen-

tre of LargeW h ite w as closed in 1967. Bu t after

the new era of cross breedingwas initiated in the

early nine teen seven ties Large W hite centres

have been estab lished again (se later). In 1937

the carcase quality of pigs delivered from the

Landrace centres exceeded the quality o f p igs

from the LargeW hite centres.

The qua lity of the breeding work done in

the cen tres w as strong ly contro lled by advisors

and the district comm ittees. The owners received

each year am inor am ount o fmoney from the gov-

ernm en.t Them ain th ing was that all an ima ls in

the centrew ere approved in re lation to their con-

fo rmation. A ll an im als born had to be ear

clipped w ith the numbe r o f the irmother. A ll ac-

tivities ofm ating and farrow ing had to be reg is-

te red. A he rd book was established by the start of

the breeding system. The crite ria for entering the

herd book werem oderated and strengthen during

the years in relation to more and more inform a-

tion availab le from the test stations. The heredi-

tary backg round shou ld be docum ented in tree

generations. The firstH erd Book was edited in

1906. In fig. 1, H erd Book No 2 “Rasm us” is

shown.

Fig. 1　Herd Book N o 2 “Rasmus” bo rn in 1902(No-

tice the heavy head and deep shoulde rs in rela-

tion to the ligh t hindquarter)

When the first pig breeding centresw ere se t

up, efforts w ere made to se lect stock con taining

as little LargeW hite b lood as possible. H owev-

er, it is possib le that some of the first se lected

anima ls could contain som e LargeW hite genes.

O n the o ther hand it is importan t to emphasize

that since 1895 no Large W hite anim als have

been used in the Landrace centres.

It becam e very soon apparen twhen district

comm ittees v isited the breeding centres to ap-

prove and score the boars and sow s that the se-

lection of breeding anima l possessing good he-

reditary factors cou ld no t be carried out exclu-

sive ly by means o f an externa l exam ination, be-

cause many of the p igs qua lities cou ld no t be de-

te rm ined in the living anim al, such as grow th

rate; thickness, firmness and distribution of

back fat; thickness and fleshiness of the belly,

and the am ount and qua lity ofm ea.t W hethe r or
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not p igs carried good or bad hereditary factors for

these, and other characteristics, cou ld on ly be

determ ined by a test o f their progeny.

2　Progeny testing

In such tests the environmental conditions

fo r all groups of progeny has to be kept com-

ple tely identical in order to be ab le to register

any possib le difference betw een the parents.

Such inves tiga tions we re comm enced in

1899, on ly four years after the first breeding

cen tresw ere estab lished. F rom 1899 to 1906 the

tests w ere carried ou t at various farm s, butw ith-

out any uniform ity, and therefore also difficult to

compare the results. B ased on these prelim inary

experiences and w ith the view to standardising

the environmental conditions of a ll the groups,

the first P ig Progeny Testing S tation was built in

1907, the first estab lishment of its kind in the

wo rld.

A t the end of the nineteen tw enties five

Tes ting S tations were in operation fo r testing of

progeny from the animals approved at the breed-

ing centres. Thework was partly financed by the

State (N ational Ins titute ofAnima l Science, N I-

AS) and partly by the Co-operative Bacon Facto-

ries. TheN IAS was responsible fo r the technica l

aspects and the calcu lating and pub lish ing of the

test resu lts.

The selection of pigs based on progeny tes-

ting increased s teadily. A smany of the pigs from

pedig ree sources, could not be recognized as

State b reeding centres, because the anim als

we re not sufficient good, the ag ricultural associ-

ations in collaboration w ith the Co-opera tive Ba-

con Factoriesmade a set up of fifteen sma ller lo-

cal testing stations. They were con trolled by a

comm ittee to ensure that they wo rked on the

same line as the state es tablishments (Fig. 2).

　　That the farmers had a great in terest in the

breeding wo rk w ith pigs cam e from the fact, tha t

the pigs they de livered for slaugh ter w ere classi-
fied and paid in relation to the thickness of back

fat of the sing le carcases. The first C o-operative

Bacon Factory had been established in 1887.

C arcase quality has a lw ays been the big driver

fo r D an ish pig production, and therefore also

have had a big impact on all activitiesw ithin re-

search on pigs.

Fig. 2　The deve lopmen t in the leng th of carcase thick-

ness o f back fat and thickness o f side fat in the

years 1926 -1972

　　A t the test stations the p igs w ere fed w ith

sk immedm ilk and barley in g roups o f 2 fema le

and 2 cas trated ma les. The test pe riod was from

20 to 90 kg live weigh.t A fter slaugh ter the fa t

thickness in the back and be lly, and the body

leng th was measured. O ther registered charac-

te ristics w ere visua l sco res for hams, shou lder,

bacon type etc. (F ig 3).

Fig. 3　Danish Landrace sow 1940(Head and ears still

big enough, but more of the we ight is moved

backw ards)

In 1931 an agreement betw een the agricu l-

tura l associations and the Co-operative Bacon
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Facto ries resulted in the foundation o f The N a-
tional Comm ittee for P ig Production(NCPP).

Beside the elected m embers from the organisati-

onsm entioned the pro fessor in P ig B reeding and

P ig Production a t The RoyalV ete rinary and Ag-

ricu lturalUnive rsity and theCh iefA dvisor in Pig

B reeding have ever since been advisorymembers

of the comm ittee.

3　Developments 1945 to 1973

A fter the slow down in p ig production dur-

ingW orldW ar II the breed ing centres had only

5 - 6 approved sow s per herd. A s the production

of pigs increased there was also an increasing

dem and for better and bette r b reeding anim als.

In 1960 the average o f approved sow s in the cen-

tres w ere 10, and 21 in 1971. In 1973 theM in-

istry ofAgriculture allow ed the NCPP to take o-

ver the recognition of the breeding centres in co-

operation w ith the N IAS.

W hen, during the recent years, the uni-

fo rm ity of the D anish Landrace increased, it be-

came necessary to pay closer atten tion to the en-

vironment of the progeny tes t in o rder to be ab le

to test the differences be tw een the g roups. Three

new testing stations was planned to replace the

five o ld ones. The sta tions(Fig. 4)were identi-

cal in their cons truction and contained 400 pens

fo r indiv idual feeding. In 1960 an extra s tation

was built, and thereafter the capacity of tests

we re 1 200 - 1 300 groups per year.

The g roups consisted still of 2 ma le cas-

tra tes and 2 fema le and the test period was from

20 to 90 kg. From 1970 the test pe riod was

changed to 25 - 90 kg due to some hea lth prob-

lem s at the beg inning of the tes.t The feed was

until 1965 skimmed m ilk and ground barley,

when there was changed to a pelleted full-feed

m ixture, produced on the same factory, and giv-

en afte r the sam e feeding standard at a ll the sta-

tions.

Fig. 4　 Interior from one of the new test stations w ith

ind iv idua l pens

The daily gain of the tested pigsw ere in av-

erage 674 g in 1948 - 1949 and 686 g in 1969 -

1970, the feed conversion rate decreased in the

same period from 3. 15 to 2. 88 Scandinavian

Feed Unit(SFU) per kg of gain.

Until the late fifties the carcase evaluation

was still based on fat th ickness in the back,

thickness o f be lly and the leng th o f body as ob-

jective measurements. Some visual judgem ents

of ham s, firmness of fat, shoulder and bacon

typewere still done. Bu t themarke t demands for

m ore andmo remea ty carcases resulted in a need

fo rmore objectivemeasurements. F rom 1954 all

carcases were cu t at the last rib. The meatiness

w as judged by score, the side fa tw asm easured,

the area of fat andmusc lew asm easured by pla-

nim eter and the meat qua lity scored by po ints

from 0 - 5 (pale-dark). The various figures for

each pig were passed to the breede rs when they

received resu lts from the tested groups.

Meat / fat relationsh ip at the cut side as the

first, but from 1959 also the area ofm. long issi-

mus dors.i

A t the end of the nine teen sixties the de-

m and for even more mea ty carcases was still ob-

vious. The evaluation of the carcase quality w as

still done at the local s laughterhouses under

rather bad conditions. In order to m ake the car-

case measurem entsmore uniform and correct, it
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was decided to establish tw o carcase evaluation

cen tres(Fig. 5) whe re the carcases from a ll the

tested pigs could be thorough ly exam ined. They

we re ready for use from 1967. A ll carcases, a-

bout 10 000 - 12 000 pe r year, were transported

to the Eva luation Centres in coo led lorries.

Fig. 5　 Inte rior from the C arcase Evalua ting Cen tre

　　Besides the fatm easurements and the body

leng th, one side o f each pig was dissected and

the weigh t of the different cuts and tissues reg is-

te red. For loin and ham the weight o f muscle

plus bone and fat w as weigh ted separately.

B ased on the figu res from the dissection a spe-

cial fo rmula calculated the percentages o f mea t

in the carcase, which was done on an electronic

basis.

During the very intensive selection formo re

m eat it unfortunate ly w as seen that the co lour

and the water binding capacity of the meat be-

came worse. In cooperation w ith the M eat Re-

search Institu te an objectivemuscle quality sco re

was developed. It w as based on colour and pH 24

in three differen t muscles ( loin, ham and

neck), and computerised to a KK-number ran-

ging from 0. 1 - 10. 0.

Meat percentage and KK-number as new

characteristicsw ere ve ry quickly accepted by the

breede rs, and the e ffects on the breeding stock

was recognized w ithin a few years.

A t the end of th is period the loca l breeding

wo rk was included in the work of the recognized

breeding cen tres. They had during the time giv-

en good support to the local pig production.

4　Developments 1973 to 1983

In the years up to this period the conven-

tional production o f pigs had seen increasing

problem s w ith too low daily gain, hea lth prob-

lem s and reproduction. O n this background the

possibility for cross breeding, artificial insem i-

nation and SPF production was d iscussed ve ry

in tensive ly in the last part o f the sixties, and re-

su lted in new strategies for the breeding wo rk.

The number of conventional breeding cen-

tres were reduced to 278 in 1975, and at the

same time 3 new SPF breeding cen tres w ere rec-

ogn ized. Hereto came the estab lishment of 2 new

LargeW hite breeding cen tres. In 1978 becam e

2Duroc and 1H ampshire SPF propagation herds

approved. In 1983 the situation was 131 Land-

race, 72 Large W hite, 28 Duroc and 5

H ampsh ire cen tres. A new structu re was intro-

duced in 1981, where the breeding centres we re

a llowed to havem ore breeds in their herd, but a t

leas t 30 app roved sow s pe r herd. Theywere also

a llowed to have mu ltiply ing of crossbred boars

and sow s from tested paren ts.

The success o f the Danish breeding system

as far, had been the combina tion of p rogeny-and

sib testing. The b reeding stock was se lected on

the basis of the best test results from full and

ha lf sibs.

A s an result of the cooperation between the

researche rs a t theN IAS and theNCPP the rewas

in troduced an econom ical index for both Land-

race and Yo rkshire in 1980. The characte ristics

we re:Daily gain, feed efficiency, Pc.t M eat in

carcase and the KK number for qua lity o f the

m ea.t
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In 1973 the first multip lier herds becam e

started up. They should on the bases of pu rebred

Landrace and Large W h ite, bough t from the

breeding centres produce crossbred young fe-

m ales for the producers. In 1983 the number

we re 81 conventional mu ltip lier herds and 55

SPF m ultip lier he rds.

Due to the health situation the tes ting sta-

tions introduced “ all in-all out” from 1976. The

sys tem worked on a section basis, where all sec-

tions at all stations took par.t

Until 1972 the se lection on daily gain and

feed conversion had been based upon a uniform

feeding scale on a ll test stations (sem i ad libi-

tum). It w as now changed to ad libitum feeding

from se lf feeders. The goal w as to breed p igs,

which cou ld s tand ad libitum feeding and at the

same time keep the good production characteris-

tics.

The old test stations were no longer up to

standard. Therefo re a new station w ith a capaci-

ty of 2 800 pigs per year w as planned and built

in 1981. The composition of the test g roups was

a t the same tim e changed to three pigs:1 fe-
m ale, 1 cas trated m ale and 1 ma le. The female

and the castratedma lewere at the end of the tes t

slaughtered and eva luated at the Carcase Evalua-

tion Centre. And the live ma le was scanned a t

the last rib to measure the muscle area and the

fat thickness. If good enough it could pass back

to the b reeder o r to one o f the centres fo r artifi-

cial insem ination.

The u ltra sonic scanning equipments be-

came soonmore handy and safe in use, and from

1971 itw as used for a coarse selection of breed-

ing an im als at the breeding cen tre. During the

fo llow ing years the use of scanning becamew ide-

spread. The geneticis tat N IAS had in 1977 de-

ve loped an index fo r scanning based on daily

gain, side fat thickness and muscle area. In

1980 itw as further deve loped to a breeding va l-

ue index.

F rom 1975 young boars from we ll tested

paren ts w ere performance tested at some of the

o ld loca l test stations. A fter test an index for

breeding value was calculated for each anima.l

Th is index was based a lso upon results from par-

ents, sib and half sibs and own perform ance.

The num ber o f data from breeding centres,

test s tations, evaluating cen tres and perfo rmance

testingwere increasing rapid ly. A t the sam e tim e

the use o fEDB to handle b ig amoun ts of data be-

came more andmore comm on. This resulted in a

proposal from N IAS to establish a Pig B reeding

Data Base. It started w ith inpu ts wh ish already

we re ava ilab le and a ll new da ta were from he re

stored in the base. Ever since the D atabase has

been the most valuable too l for the geneticist for

exam ine the gene tic value o f the different breeds

and for deve loping new strategies for the fu tu re

breeding work.

F rom the early seven ties the se lection for

pc.t meat in carcase was very strong, and we

noticed an increasing tendency to sudden death

and pale, soft and exudative meat(PSE) in the

anima ls. The reason fo r this, stress susceptibili-

ty, was intensively studied at research institu tes

in many pig p roducing coun tries. One of the

m ethods to detect this defect on the pig was the

ha lothane sensitivity tes.t F rom 1979 a ll the

boars entering the perform ance testing sta tions

we re subjected to this tes.t If not positive and

w ith h igh index the boars cou ld pass to an A I

centres.

It should be mentioned here, that young

boars w ith the very best index and w ith a nega-

tive halothane test, on the first hand only cou ld

be used by the breeder who had delivered the

boar for tes ting at the stations.

5　Development 1983 to 1995

F rom 1983 all breeders who wanted to be

e lite breeders had to be evaluated once a year by
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a group consisting of:one geneticist , one pig

producer, one pig production advisor and one

representative from each of the four breeds. The

prim ary se lection criteria are the leve l of index

and the progress in the breeding herd. The cen-

tres are recognized for one year a t the tim e.

F rom 1990 the index calcu lation was based

on BLUP calculations where a lso a ll inform ation

from tested re latives w ere included. F rom 1988

a sub index for reproduction characteristics w as

introduced. In 1992 the num ber pig lets bo rn in

litte rs of Landrace and Large W hite litters be-

came a part of the breeding goa.l

F rom 1986 the numbe r o f tested p igs per

group were reduced to two, one castrated male

and one fema le, and the period o f testing ex-

tended to 30 - 100 kg liveweigh.t From 1989 it

became possible to select entire m ales for boar

taint (Scato le test), therefo re the test groups

we re changed to tw om ales. A smentioned befo re

a ll po tential boars w ere perfo rmance tested a t

stations.

The evaluation of meat content and mea t

qua lity w as changed in 1985, and the Carcase

Evaluating Cen tres closed. The M eat conten t

and meat quality w as then m easured and reg is-

te red at the slaughterhouse. The meat conten t

based onmuscle and fat thicknessmeasurem ents

w ith an optical M eat-Fat m eter, and the mea t

co lour w ith an optical probe.

Due to low heritability the KK number had

been taken out of use in 1980 and rep laced by

ha lothane test and in some cases by b lood typing

prim arily in LargeW h ites. F rom 1987 no Land-

race animals cou ld be approved if they were ha l-

othane positive.

To prevent health problem s at the test sta-

tion and all p igs w ere delivered to the s tation

3 - 4 weeks o ld. A fter a we lcom e treatm ent they

we re raised in a separa te w eaner-house until en-

te ring the test at 30 kg.

6　New structure from 1993 (Dan-
Breed)

　　The idea of the new s tructure was to pro tect

the gene ticm aterial and create a steady genetic

progress. It shou ld prevent the possibility for a

breede r participating in the breed ingwork to sell

his stock to compe ting interests.

The Landrace and Large W hite breeds,

containing app. 2 000 sow s each, should still

function as fema le lines. Duroc w ith 1 500 and

H ampsh ire w ith 500 sow s shou ld be kept as sire

lines. The sing le herds w ithin Landrace and

LargeW hite should count from 100 - 250 sow s

and Duroc and Hampshire herds at least 75

sow s.

The testing (perform ance testing) w ill be

carried out on one sta tion w ith a capacity of

5 000 boars yearly. The boars are tes ted in big

pens where a lso are installed feed machines to

reg is ter the indiv idual feed consump tion.

Perform ance tes ting is also carried out in all

breeding herds ( daily gain and scanning for

m eat conten t). Th is increases the number of

tested animals w ith a factor 10, or up to abou t

75 000 individuals.

The selected boars from the test station are

passed to an A I centre. O nly breede rs are a l-

low ed to purchase semen from the young boars.

Sem en from the youngest and bes t boars can on ly

be used in the elite herds. The intention is also

that the young selected boars as soon as possib le

shall produce 40 - 50 litters. It increases the se-

lection rapidly.

Data from the b reeding and testing are

stored in the P ig B reeding D ata Base. Today all

breede rs have compute rs on the farm and have

free access to all the data concerning their own

herd and also the data from the perform ance tes-

ting of boars. They are a lso offered helpfu l pro-

grams to facilitating them anagement o f the ir nu-
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cleus herd.

7　Developments 1995 to 2005

In this period the Dan B reed programm e

has shown its strength and e ffectiveness in chan-

ging the genetic value of the breeding anim als

w ithin the nucleus herds. The flow of genes from

the nucleus to the production is today ve ry fas.t

N ot least because of an s teady increas ing use of

A I a t a ll levels of the production. A lso the mu l-

tip lying herds producing crossbred young fem ales

is very effective in the sp read ou t o f genes prom

the nucleus herds.

The traditional and we ll known pyram id of

an effective pig production based on nucleus

herds, multiply ing herds and production herds is

still functioning, but today much more effective

than before.

The breeding objective of the four breeds is

under constant revision. M eat quality characte r-

istics such as pH24 in a ll breeds and intramuscu-

lar fat in Duroc has been into the breeding goa l

fo r some tim e and then excluded again, when

problem s solved. It w as decided, and alm os t

finished, to elim inate the RN gene from the

H ampsh ire breed in which it is connected to low

pH after slaughter.

L itter size has increased significantly over

the past ten years. A t the same time, mortality

is increasing among the newborn p ig lets. To stop

a continued increase in mortality it w as decided

to include surv iva l in the breeding ob jectives for

Landrace and Large W hite. The lates t figures

can be seen in tab. 1.

Tab. 1　Nucleus herds-litter size of purebred lit-

ters, 2003 -2004

breed

litter size

(purebred litters

in nucleus herds)

LP5
1)
,

numbe r

percentage

of gilts

/%

Duroc 10. 1 - 68. 7

Hampshire 8. 5 - 69. 2

Landrace 14. 6 10. 0 67. 0

LargeW hite 13. 7 9. 5 55. 4

　1)LP5=pig lets alive after five days

The killing out percentage in Landrace and

Large W hite has increased significantly since

1992. A s there is found no negative influence on

o ther traits, the killing ou t percentage has been

included in the breeding objective for a ll four

breeds. The latest figures can be seen from tab. 2.

Tab. 2　Average production results of boars at performance test station Bøgildg°ard 2003 - 2004

b reed numbe r
dai ly ga in,

(30 -100 kg) /(g d
-1
)

feed conve rsion
1)

/(FUp kg
-1
)

lean mea t

/%

killing-ou t

/%

Du roc 1 409 957 2. 33 60. 3 74. 6

H ampshire 657 842 2. 44 62. 6 75. 4

Land race 1 018 916 2. 41 61. 6 73. 9

La rgeWhite 1 063 915 2. 33 61. 8 74. 8

to tal 4 147 - - - -

　1)FUp=Feed units pig. Dan ish energy system

　　 In tab. 2 is also shown some figu res from

the perform ance tes ting station for boars. For

Duroc and Ham pshire, the breeding objective

consists of(econom icweigh ts in brackets):dai-

ly gain 0 - 30 kg (DK r 0. 12), da ily gain 30 -

100 kg (DK r 0. 11), lean meat percentage

(DK r 8. 5), conform ation (DK r 12. 5) feed

convers ion (DK r - 81) and killing ou t percent-

age (DK r - 5). For Landrace and Large W hite

the same traits are used, supplemented w ith the
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numbe r of live pigs pe r litte r five days afte r far-

row ing w ith an econom ic weigh t of DK r 41. The

we ight of conform ation is set to DK r 25.

Tab. 3 and 4 con tains figures from the per-

fo rmance testing on the nuc leus he rds.

Tab. 3　Nuc leus herds-average production results for boars, 2003 -2004

b reed numbe r
daily gain /(g d

- 1
) leanmeat confo rmation

0 - 30 kg 30 - 100 kg /% po ints

Du roc 9 684 370 1 012 59. 7 2. 92

H ampshire 2 773 358 848 61. 9 2. 91

Land race 17 889 375 968 62. 1 2. 92

La rgeWhite 13 354 357 952 61. 4 3. 04

to tal 43 700 - - - -

Tab. 4　Nucleus herds-average production results for young sows, 2003 - 2004

b reed numbe r
daily gain /(g d

- 1
) leanmeat confo rmation

0 - 30 kg 30 - 100 kg /% po ints

Du roc 11 118 368 963 59. 8 3. 04

H ampshire 3 708 362 812 61. 8 3. 06

Land race 22 485 378 935 62. 1 3. 09

La rgeWhite 15 322 357 920 61. 4 3. 14

to tal 52 633 - - - -

8　F inal remarks

F rom the histo ric review above you can see

that it has taken the D an ish pig breeding re-

search more than 100 years to develop a system

and a s tructurewhich fulfil the tasks fo r breeding

and production o f pigs up to the w ishes of the

consum ers.

The history has not finished ye.t The pig

breeding w ill a lso in the future still face new

challenges, because the p roduction sys tem s are

chang ing in re lation to the code of w elfare and

env ironmen tal regu lations. W hatw e have seen is

a lso, that se lection for one ormore traits can re-

su lt in weakness in other importan t traits. In

Denm ark ismo re research dealing w ith longevity

and leg weakness in prog ress. O steochondrosis

is one of the diseases wh ich is under inves tiga-

tion in relation to the se lection.

G eneral and specific resistance to disease is

ano ther field, wh ich w ill needm ore research.

The gene m apping pro jects go ing on in

m any research institu tes w ill undoubted ly give

valuable inform ation about the pig genom e and

open up for new possibilities for the selection on

m ore specific important traits.

In this situation it w ill be very importan t,

as a lw ays, to keep the pig in a sta te of physio-

log ical hom eostasis.
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译文

丹麦种猪测定方案的历史回顾

Henning STAUN

(Royal Vete rinary and Ag ricu ltura lVniversity, Copenhagen)

摘要:全球第一个种猪性能测定站和测定方案在丹麦出现 ,丹麦经过 100多年在猪遗传育种中的应用 ,目前已经形成能

够满足消费者对猪肉生产需要的有效结构和体系. 丹麦猪肉出口到世界许多国家. 本文描述的丹麦测定方案 ,经过最

近 100年的证明是成功的. 对优秀种猪性能测定的历史目前还在继续. 因为养猪生产体系每年都在发生变化 ,新的环

境法规和动物福利条例每年都在增加 ,因此猪场的测定方案需要经常改变 , 以满足这些新的生产标准 ,相应地优秀种猪

的选择标准也需要经常地更新. 当我们按测定方案选择极端性状的猪时 ,经常会有不寻常的性状出现. 如果出现这些

性状 ,则需要额外的测定以去除这些性状. 比如 ,猪的应激敏感综合征及软骨病. 猪基因图谱的研究为我们开启了性

能测定的新途径. 因此 ,只要我们需要肉质优良和生产效率高的猪 , 就必须有杰出的猪性能测定方案.

关键词:猪;测定方案;历史;丹麦

　　在丹麦 ,至 1887年为止 ,主要培育 120 ～ 150 kg的

大型肉猪 ,用于出口到德国. 为了满足该脂肪型肉猪

市场 ,采用老本地丹麦长白与英格兰进口的中白猪和

巴克夏猪进行杂交生产. 1887年 ,丹麦猪出口德国受

禁 ,农场主只好转型生产腌肉型肉猪用以出口到英国.

这样的转型并非易事 ,因为腌肉型的肉猪生产

要求的猪种类型完全不同于脂肪型肉猪的生产. 与

脂肪型肉猪相比 ,腌肉型肉猪的体型较长 、瘦肉率较

高 、背膘较薄. 在 1895年以前 ,尚缺乏有组织的纯种

长白猪育种 ,不过幸运的是 ,已有的生产经验表明本

地丹麦长白母猪与大白公猪杂交生产的肉猪 ,其腌

肉质量较好. 因此 ,这一时期丹麦从英国进口了大量

的大白公猪用于与本地猪杂交.

然而 ,由于缺乏有组织的育种计划 ,不可避免地

出现长大杂种作为种猪用于进行繁育和杂交 ,导致

腌肉猪生产中类型与质量的巨大差异.

1　早期发展

为此 ,建立有组织的育种体系势在必行. 在国家

有关专家的建议下 ,各方致力于丹系长白的 “纯种 ”

选育 ,并于 1895 ～ 1896年间起动了 “丹麦国家认证

育种中心(纯系品种 )”体系. 这些中心隶属于农场

主私人所有 ,但接受地区有关委员会监督 ,育种中心

的主要目标有以下 2个方面:(1)为普通养猪生产者

提供纯种公猪和母猪 ,相当多的养猪户用长白母猪

与大白公猪杂交生产肉猪 ,一些养猪户直接购买一

代杂种生产肉猪供应腌肉加工. (2)通过选种选育

改良丹系长白以达到其纯种也能够满足生产优质腌

肉的各种要求 ,这样 ,就不必要依赖长白母猪与大白

公猪杂交的生产模式.

育种中心很快就发展起来 , 1898年大概有 70个

长白育种中心 ,到 1950年 ,全国各地约有 270个. 到

1930年大白育种中心也增加到 33个 ,但随后按计划

精简 ,到 1950年剩下 4个 ,最后一家大白育种中心

于 1967年关闭. 但是随着新杂交育种时代的到来 ,

在 20世纪 70年代初期 ,大白育种中心又重新建立

起来(参见后文 ). 1937年 ,长白猪育种中心对改善

胴体品质的贡献已经超过了大白猪育种中心.
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