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ABSTRAC?T LYLE EARRY VWAISLL

T™he 6,839 records collected uader the D H,I.A.~I,B N, pregrea ia
Michigan frem Octoder, 1984, te June, 1956, 1a herds haviag deth A, I, and
0a=d. I, daughters were used to analyse the influemoce of artificial
breeding en the geaetic progress ia productiea in Michigaa D.E,I.A.~I.D.N.
dairy herds, Nov artificial bdreeding sires have affected herds of
differeat levels of produstion was alse investigated,

The mean difference detween the performance of the artificial dsughters
and the preductien of the astural daughters in wvhieh the differeace from
each herd was given & weight propertioasl o the reciprecal ef its
varianee was eslsulated for Guernsey, Helstein, and Jorsey Wreeds, The
Nolstein A,I, daughters exceeded the non-d.l, daughters By 134 1%, of ﬁn
and 3.7 1%, of faf, he Guernsey A I. dsughters exceeded the nca-h.l,
daughters 4y 3,9 1b, of fat Bt were 6 13, of milk below the nesd.I.
daughters, The Jersey A.1, dawghters ouuhd the aea~d,I, daughters Wy
16 10, of milk, and the nen~A.I. daughters exceeded the A1, any
W 3.7 1b, of fat,

There was 20 sigaificant tread for A.I, daughters to predwos less
thaa or more than ceatemporary men~A.I, daughters withia &m. at nq-
iag levels of preduction,

The regressiocns of the meaa weighted differences detween A, I, and
sonh, I, daughters ia mature equivalent butterfas oa the )M.B., butterfat
average of the older herd mates were for Guermseys 16, Holstein 1, aad
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ABSTRACY LYIR HARRY WADBLL

Jorsey =16, Oonfidence intervals at the 5% level were Guerasey, -4 to 36,
Holstein, =€ to 8, and Jersey, =35 to §,

The herd, sire, herd-gire iateraction, and residual compoasnts of
variance were odtained bWy equating mean squares to expectatioas in aa
snalysis of variance of recerds from herds which had beth artificial aad
aatural Muu; No hord~sire interection was !oul. Ia all Wreeds
the compeneat for herd~sire iateractiea was either negative or mearly
sere, The cemponeats of variance obtained were similar to these reported
previously Wy other workers,
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Twenty=three perceat® of Michigan's 935,000° dairy cows were dred
artificially ia 19564, Bach year this perecatage increases. Ia same
states it has asared or surpassed the 50 perceat level, The incressiag
importance of artificial dreeding ia Michigan's Dairy Iadustry is shom
3y comparison with five years earlier, 1949, when 91,416° cows or adent
10 percent of the tetal dairy ocevw pepulation of the state wers dred artie
ficlially. Of this mumber Michigan Artificial Breeders Cecperative pro-
vided 100 perceat of the services, BSince that time the tetal zwmbder aand
perceat of cows bred artificially have mere thaa deudled, Seveaty-three
perceat® of the artificial breeding service ia Michigan is mev previded
by Michigea Artificial Breeders Coeperative, Several artificisl dreediag
studs are aov providiag service ia Michigan,

homuotmorpwchmh survey aad analyse the influeace
of artificial dreediang ea the preductien of Michigea D,E.I.A.=I,B.),
dairy herds %o sse 1f the use of artificial dreeding has resulted ia
gemetic progress ia preductiea, HNow artificial Weeding sires have af-
fected hords of differeat genetic compositiocn was also investigated,

Salisbury aad VanDemark (1953) peint eut that ealy & small percent
of the cows are ea productiea testing and cnly & mmall perceat of these
are artificially dred, These conditieas limit the study of the influwence
of artificial Mreeding, Investigatioa is restricted te these herds which
have recerds., The results of this study spply o this special greup of
tested hords, Hoevw these resulis relate to the influsmce of artificial

%11k Feundation Bulletia and M, A.3.C, Aznwal Bulletin



breeding oa untested herds which prebdably produce less than the tested
herds is uncertala.



EEVIEVY OF LITERATUREB
Mena VWeighted Differences

Appraisiag the walwe of artificial dreeding bWy meaa weighted differ-
saces between the average predustion of heifers edtained by artificial
iasemination and the predustion of other heifers in the same herd was
£irst used by Robertsoa and Rendel (1964) ia a study of 1433 artifiocial
iasenimation deughters frem 56 sires 1n 3 breeds. Their results for all
Woods shoved an advantage for artificial laseminaation heifers of ene
@Allen with a standard error of five galleas, The largest mean n@td
difference, tweaty-six nuoh. vith a standard errer of thirteem
@llens, sppeared in the Priesisn breed, Ia Guernsey sad Shorthora dresds
artificial insemination heifers preduced less than cemtemperary heifers,
The Sherthorn had a negative hvounuoutha standard errer of ﬁx
CAllens, and the Guernsey had & megative fourteen galleas vith a staadard
erTOr of tea galleas, .

Bedertsca and Readel (1954) oemcluded that the milk yield of A;x.
daughters was very little differeat frem that of mon-A.l, dsughters,

They ezplain these results in that the sires used mtarlly are either
Wuorhmsm sire, Thie implies that the urnobm
W the Mresdiag stads from the elite herds are gemetically 113tle bdetter
than the sires used maturally W these herds previcously., This is beosuse
the sires wsed asturally were obtained frem herds equal ia genetic po-
teatial to these frem wvhich artificial dreeding sires were ebtaised,
Bebertoea and Readel (1954) ceancluded by saying, "This suggests thas the
elite growp of herds in each dreed is 1little, if at all, cmti;slly su~



perier to other pedigree herds and that the big differeaces in per-
formance are due to maasgement."

Contemporary Cemparisoa

Attenpts have deen made to answer the gquestioa, "Do artificial im-
seniastion damghters preduce significaatly different yields in hexds with
differeat productiea levels®, bWy a regression of the production eof the
artificial iasenimation dawghters ea the herd averege.

NoGilliard (1953) poiats out that the usefulasss of the herd aver-
age dspeads on hov much of the differencs detween avereges is due to
genotic variation, He adds, "The yearly herd averege may be used of-
foctively to correct recerds feor yearly differences ia eavirommeat W
subtractiag frem each record the herd average for the year ia which it
was p_todl.od. Yhea the rasio of genetic to0 total wariation is adout the
ssme in the difference bdetween herd averages as it is within herds, the
usefulaess of the herd average is negligibdle®, |

Iaskh (1964) found that the natural preofe of sires used ‘rtiﬁcully
varied coasideradly édwe iothomt thtuchurospmt'nmha
differeat miamt. However, there is little exvireamental variatiea
Yetweon sires uoc artificially bdecsuse the daughters of each sire npro-
seat & sample of msay Mmto. vith every sire gettiang a cmm
sample.

Rice (1964) Velieves "The herd level where the yeuag dull is to de
used is the greatest determining facter ia bov much the young bull's
dsughters will preduce.” He ocalls the cemparisea of artificial insemi-
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nation daunghters with their yearly herd averages the ‘aev leck! in Weed~
isg, which makes & correction that has as its aim the lowering or elimi-
astioa of eavirommeatal effects,

Rodertson and Rendsl (1954) compared the mesa weighted superiority
of the artificial inseainatioa heifers ia herds at differeat levels of
preducstion vith coatemporary herd averages formed from the average pre-
ductien of the mature covs ia the same herd-year, JNo general tremd ia
the differeace appearsd as the level increased. They fousd the re=
gressiea of the fat perceat of artificial insemiamationa heifers oa the
sverage of all ether animals 1z the same herd-year to e 0,66 (£ 0.30)
for all dreeds. They, therefore, concluded that a fair preportion of the
variatioa ia fat perceat detweea herds is gemetic in eorigia, e re-
gressioa of ths milk productiea of artificial iaseminmatioa heifers oa
the preduction level of the herd for all dreeds was 0.96 (£ 0.09) imdi-
ocating & maller genetic difference ia milk production detweea herds,

The regressioa of the production of imdividual records on herd pre~
ductiea levels oa an intre-sire dasis should de 0.5 if all differences
botweea herds are genetic and 1,0 if they are dws to managenent. Neader-
son ot a1 (1954) found the iatre-sire regression of daughter ea re-
gressed coatemporary herd average to bde 0.6, JFer mean weighted differ-
saces detween artificial inseminatien daughters and mowm-artificial ia-
seninatien daughters the regressioa should bde sere if all differences de-
Sween hords are éue to mensgesent and -0, 5 if they are all gemetic.



Hord-8ire Interactiea

Nasen aad Robertesan (1956) in & study of recerds fram 13,000 cows
red Wy artificial iaseminatiea found no evideace of any herd~sire iatere
sstien for yield, e¢ither vithia or botween mansgemmeat levels,

Legates and Verlinden (1966) ia & study of 24,764 daughters of
Guerasey, Holsteia, and Jersqy sires found the herdegire interection te
be of little importamce, In all breeds the herd-gire interactiea wes
S0T0 OFr aeArly so.

Seme peeple thiak that specific breeding valus sad herd-sire inter-
unon are ons and the smme, However, the herdesire interactica ea ou-
fais seme inieraction Detwesa horedity aad eaviremmeat, lash (1’0)
fines specific dreeding value or the precess of nickiag as the Mnu
vheorely oa some special sample of cows Bull A will & Mtorﬁuhni.
vhile on anether genetically differeat semple of eows Bull 3 may do \ottor
thaz Bull A, Lush goes ea to sey tlln. ", ..0020ty ovidence frea dury
nttlo indicates that anicking 1- of niser impersange, Predadly it I.ll"
quite sereo, But it is of such small impertanse ﬁnvowuh'tcotar
wreag if we tossed the specific ability or the ‘aicking® out of the vwin-
dov uader preseat conditions.” Regardless of whether they are or u-o et
the same, preseat studies indicate that uifhor are of major uporm.
| Often it is useful te knev what pertiea of the total veriaace can be
attriduted to herd offects (F%), sire effects (3%), herd-sire iatersotion
(NS), and d1fferemces Detvesn daughters of same sire in same herd dwe
variatien in dams asd envirommeatal causes (3%). Geunt asd Legates (1955)
fousd X2 to renge from 38,1 to 37,6 perceat, $° from 4.4 $o 10,2 perceas,
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aad l’ frem 82,2 t0 63,2 perceat of the total variatioa between single
recerds of Wtterfas production ia ssmples from 6,940 daughters eof 836
Gusrnsey aad Nolstein sires., HS was negligidle, Legates and Verliadea
(1956) feound the compeneats of variance for 24,754 daughters of Ouernsey,
Holstein, and Joersey sires to de:

Guernsey Helstein Jersey
M1k Tut M1k Tt Ml It
ol 235,16 29,36 . 20,1 53,38 19,96 3496
s 6.6f 5.4 595  6.0f .06 6.3
s 0.0 0.0% 3.1% 1126 0.0  0,0%
? 68,26 5.3 Q.98 50,76 73.5% 68,06

Legntes and Verlinden (1956) point eut hov the variance compeaeats
can be used wvhere there are a first dsughters each in & differeat herd,
The regressioa of future dsughters ia different herds oa the firss

tested dsughters can de writteas

'3
FIT Iy



SOURCE OF DATA

T™he records used were part of 16,944 Bairy Herd Imprevemeant Asseci-~
ation recerds cellected under the D H.I1,A.~1.3. M, progrem ia Nichigaa
from Osteder, 195¢, %o Juns, 1956, Only cempleted records which were at
least 180 days long were iancluded, All recerds over 305 days were cut
off at 305 days, These herds ia which doth artificial aad mstural
daughters appeared were used., Only results for Helsteia, Guerasey, aad
Jersey bdreeds will de reported because the mumbers of recerds in the
remtiaing Weeds were iasufficieat to warreat aay cempariseas,

Questionnaire

It was dscided that the informatica eslled for Yy gquestiocas 9-11
of the questionmaire would bde helpful ia asalysiag the results, This
information was unodiainadble from the available recerds, Because of
this a letter wvith a questiennaire was prepared and sent to the 240
hord ewners whose herds wvere involved ia this prodiea, Miu of this
letter and questiounaire are found in the sppendix, Bighty peroent
retura was received and the resulss are shown oea the questienmaire,



METHODS AXD XESULTS
Mesa Veighted Differences

The herds involved ia the mean weighted difference comparisoa were
these herds ia vhich Voth artificial aad natural daughters had first
lactation records, lMesa weighted differences were computed fer actual
milk, sctusl fat, mature equivaleat milk, sad mature equivaleat fas,
Yhere a divisien was made detween grade and registered herds, & herd with
any grede aaimals ia it was classified as a grade herd and a registered
hord contaiasd only registered animals, Vhere & herd was compesed of
soveral Wreeds, it was Wrokea iato herd=dreed greups and each classified
8s & ssparate herd, The procedure followsd in making the calculstiens
was that set forth by Robertsen and Rendel (1964)., The mean weighted
difference is a differeace vhereia the avereage performaace of the arti-
ficial daughters and the average preduction of the matural daughters are
each given & weight preporsieanl to the reciprecal of their variaace,

The meaa veighted differsase was calculated as shown belew:

e e U

i

¥heres Aiecoin the sam of artificial records ia the ith herd

S,00018 the sum of natural records ia the ith herd

%  Nean Yeighted Differenece

210ee48 the sumder of artificisl recerds in the ith herd
Rgeo.18 the number of aatursl records ia the ith herd,
One hundred and seveaty~six Helsteia herds iavelviag 1433 recerds of
artificial aad ssatural dsughters gave for all characteristics studied a
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positive differeace for A.I, heifers, The difference for Holstein milk
was 134 1b, and §,7 10, for Holsteia fas, In Guernsey and Jersey breeds
-l I, heifers exseeded A.I. heifers ia milk and in fat, respestively,
Three hundred aad thirtesa Guernsey records ia 33 herds had a mean weight-
ol difference for milk of ~6 1b, and 3.9 1b. fer fat, Oae hundred aad
twenty=seven records ia 17 Jersay herds gave & mean weighted differeace
for milk of 16 1V, and «3,7 1V, for fat, Tadle 1 shovs the mean weighte
od differences,

SANIE 1

DIFFERENCES 1IN PRODUCTION XETVERN A.I. DAUGHTERS
AND THEIR NON-A,I, CONTEMPORARIES IN THR SANE HERD

Bo, of No.of Neea ?.ggtd Differences ia 15,
No.of Artificial Nasural tual N

ﬁn‘ Herds Records Records Nilk  Fas T S
1stein

176 668 64 98 3.9 124 3.7
Gcade Holstein 143 “? N 38 0.6 60 1.7
Reg., Holstein 34 11 186 386 11.8 S0 1.4
All Owernsey 33 116 197 «10 2.8 -8 3.9
Grade Guernsey 38 t [ 114 -3l 1,6 37 1
Reg, Guerasey 8 20 a3 22 6.9 4 10,8
All Jersey 17 54 Y5 4 =0.7 16 3,7
Grade Jersey 13 4t 33 13 33 43 0.6
Reg, Jersey 8 10 3B <73 -8,3 -3¢ 4,6

The mictdt«l Eelstein and Guernsey herds showed a larger positive
differeace thaa 4id the grade herds., Ia the case of the Jerseys, however,
the grede herds had a larger positive difference for milk with 1ittle
Mtormo for fas,

These values fall vithia the range ebserved ¥y Rederteca and Readel
(196¢). The values obtained here sudstantiate the conclusioa that there
is 1ittle difforence detween the productioa of artificial asd matural
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dsughters, It was found that asarly all the herds under study had been
using & registered sire or a sire by & registered sire prior to usiag
artificial breeding,

Coatemporary Cemparisoa

An analysis of varianee was used to deternine whether the mesa
veighted differeaces were sigaificantly different at various levels of
productioa of herds., The levels of predustioa ia this cemparisea are
msed o the mature equiwaleat fat average of the cows ia the herd at the
some time but mot uwsed ia the previcous cemparisoa, The herds were di-
vided inte ranges of 50 pounds of mature oqniniut butterfat, t.o.
360=399, 300~349, etc. Coemparisons were thean made of differenses detwesn
A.1, daughters and moned,l, daughters sa astual milk, sctual fat, mature
equivalent milk, asd mature squivaleat fas,

The differeases in actual milk for the Cuernsey Wreed are sigaifi-
oantly differeat at the 5 perceat level, In all other ofses no sig-
aificant difference sppeared between the mean weighted differences at
different levels of preduction, The mean weighted differeaces at differ-
eat levels of preductisa are showa ia Tabdle 2,

These results shov a0 sigaificent tread for A.l1, daughters te pre-
duce less than or mere thaa comtemporary mon-d. I, daughters withia herds
at varyiag levels of producticoa. Ia the onse of the Noleteins the ane
alysis of variance gave ia all cases an F-value of less thaa ene.

A regression analysis of these stme data with the isdependent varie
able Deing \he mature equivalent butterfat aversge of the elder herd mates



DIFFERRNCES BETVEEN A.I. DAUGHTERS AND MKIR
BATURAL OONTEMPORARIES I¥ KIGH AXD IOV FRODUCING HERDS

) | ) 0 Neaa Weighted Differences
Butterfat Records Ao N B

Berd N4 t M Ta
Rsey
260-399 b § b § b § -4368 44 4366 =33
300-349 13 51 48 =169 -§ =198 =7
360-309 9 43 a8 =333 =13 =333 =10
400-449 6 51 19 778 38 773 37
450-499 5 5 33 7 3 153 8
Holstein
350-299 1l 4 1l 3465 --ll1 =3634 =134
300-349 11 a8 30 501 28 679 t 14
350399 38 07 116 =38 -] =30 -1
400-449 45 236 168 3 t 144 4
450-499 47 45 136 =164 0 =344 -1
800-549 N = & 76 658 10 718 8
r S80-599 8 28 a8 134 -8 286 -3
600-649 3 19 3 - 483 34 107 63
Jersey
00-340 1 1l 1 1744 96 3144 130
300=-240 3 10 13 169 a3 148 a8
380-209 7 a 1?7 -331 «36 =481 -38
400-449 4 18 20 430 403 -8
480-499 1 6 1l -74 =33 a8 =34
—500-549 1 3____ -3¢ 1 -240  1e

and the dependent variadle deing the mean weighted difference for mature
oquuhn atterfat gave the folleving regression ceefficients;
Cuncq 16,17, Nolstein 1,05, and Jersey -16.23. Standard errors of
estimate observed were Holstein 79, Oumq 78, aad Joereey 54. The
regressien coefficients were tested By a F=ratio and found not teo de sig-
aificaatly differeat from sero &t the 5 percent level., OConfideace inter-
vals at the 5 persent level for the regressioan coefficieats are; Guerasey
(=4.38 to 36.63), Holstein (=6.40 to 8,50), and Jersey (-35.80 to 5.36).

These results wers tested for linearity and no evidence was found that
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the relatioashipy was aot linear, Thers was a0 signifiocaat differemce
botweea the regressiea ecefficients feund and sgere; Bus, nevertheless,
there exists a slight linsar relationship., The staadard errers are so
large that the oquations are of 1ittle value in estimating possidle
improvemeat of A.I. daughters at varieus herd levels.

Herd=8ire Interactioa

The herd-sire interaction and other compenentis of variaace were ebd-
tained Yy equating mean squares to expectations in an amalysis of variance
of recerds frem herds whieh had Voth artificial asd matural dsughters.
Bach artificial record was expressed as a deviatiea from the aversge of
all aatural cows ia the same herd, BRepeated records of doth artificial
and matural dawghters were clininated ia a rendos manner, Oocmputatioens
were completed on mature equivaleat milk aad mature equivaleat fat.

o herd-sire iateractioa was found in this study ia the form as pre-
viously defined, The results are showm in Tables 3-5. Ia all cases the
hord-sire interactica was either negative or nearly sero. Noegative
iateraction compensats are odiained whea the herds and sires are found to
be more alike them oxpected. These resulis compare faveradly with these
of Masen and Redertsoa (1958), Legates and Verlinden (1956), and Lush
(1949). These results shov that sires will de raaked about the same re-
oardless of the growp of cows vith which they are mated.

The variaace compeasats aad perceat of variance alleted to sires,
herds, aad errer appear ian Tables 3-8,

The variaace due to herds ranged betweea 16 aad 33 perceat, variaace
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TABLE 3

ANALYSIS OF VARIANCE AND OOMPONENTS FOR GUERNSEYS

Variance Porcnt )

%w of Va .m_.__._‘.ﬁﬁl' W

n 3414% 6391°* 82 3 30
58 5054°* 10797** H° 794 1008 zs ao
lo;htorod vs Grade 1 12024°%* 31177%*
Betweea Herds wifelass 57 4931°* 10439°*
Herd x 8ire 67 =117 38 E8 10 -418 O 0
Sire x Registered;:dreads 4 836 7408
Remainder 63 -177 -57
Errer _ 89 1378 3630 331376 3630 53 64
TARLE ¢

; AWRLYSIS OF VARIANCE AND .COMPONEN?TS. FOR BOLSTRINS

- - - ___—_——____ 3

Yariance Perceat

LI M, §=< ﬁnmtl of !oti;

198 6950°* 7034°* s3 PYVERRPTY .
281 9568%* 11267** E2 1068 1161 31 17

hcutond vs Grade 1 6028 13422
Betweea Herds u}.m- 300 9581** 11359°%*
Herd x Sire 771 3200 4744 U8 487 415 0 0
Sire x Mlttﬂdzm 60 6918” =31096
Remaindeor 6784°**
Brrer M 5948 ¥° 4233 G540 84 83

> - TARLE S
| ANALYSIS OF VARIANCE AXD COMPONENTS FOR JERSEYS

Varisace Percent

I. 8. ents eof !btll
Meares of Tartases D2 S Wi R Pt kir R
Total 93
sire 24 2001 7478 5% 45¢ 1334 13 13
Rerd 20 3808 10844 N° 580 1689 17 16
Registered vs Grade 1 1048 143
Between Herds ﬁ./chil 19 3948 11407
Herd x Sire 17 =1360 =3707 N8-1380 4303 O O
Sire x Registered;:drade 4 1611 75868
Remainder 18 -2141 7168
Brror M 7490 232360 7490 70 72

”quneagt:t Zl. 1% level
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due t0o sires detweem 1-14 perceat and error variance betweea 53-84 perceat
with 2o herd-sire iatersctien. Ia all dreeds H° falls below the upper
bound of these figures oditained My Gaunt and Legates (1956) and Legates
asd Yorlinden (1966). However, the Eolsteln fat E¥ and Jersey silx and
fat I° falls belew previcusly fousd figures. The resmlts for 5° isdicate
that the Holstein sires used were of almost equal genstical value, and
that the Jersey sires used varied ocoasideradly ia their genetical wvalwe,
The variatiea dwe to the differences detweea daughters of the same sire
12 the ssme herd due to variatiea in dems sad enviremmentsl osuses (3%)
acoounted for the majer portiea of the tetal variaace. Bxcept for the
Guernsey treed the 37 found was much greater thaa rsperted before. The
2 for the Ouernsey Weed is smaller thea previsusly edserved,
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DISCUSSION

The herds iavelved 1a this stuly are sbeve average herds of Michigaa
vhich ean be sesa Wy cemparing the preducfien levels of these herds showmm
ia Table 6 vwith the preductiean of the average cov im Michigaa, 6500 1b, of
ailk, The average productioa e¢f these herds in all instances is well
above this figure,

BARLE 6
AVERAGE 208-3a~i.B, PRODUCTION JOR ALL BRERDS

All D - Herds Hoexds 8 od
Br ber Tat W 3
Eelstein 13,899 11,835 436 5,380 13,170 438
Registered 6,408 13,600 4563 2,439 13,666 48
Guerasey 3,087 8,340 .M 1,001 8,136 380
Grade 1,40 8,137 3 490 7.844 30
Registered 1,548 8,33 403 a1l 8,400 407
Jorsey 1,677 7,659 33 448 7,504 400
. Orade 793 7,483 384 208 7,633 401
_Begiotered 885 7,638 ) 20 7,06 400

Seveaty~five perceat ¢f these herds have deea using artificial dreed~
ing for lenger than § years and today 53 perceat of them are using arti-
fieial ‘reeding exclusively, 33 perceat ars usiag selective matiag, and
14 perceat of the herds repert they are attemptiag to follew seme form of
linedreeding.

Altheugh the resultiag ambders frea the questioantire are small,
thore i some indicatieon that the grade herds are breeding their detter
ocevws artificially sere frequeatly thaa the registered herds, There ie
alee & small pertiea of the grade herds that Breed the registered aaimals
1a their herd artificially and the grade aaimals ia their herd aaturally,
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The grede herds have a greater teadency to breed their heifers maturally
than the registered herds, A larger portiea of the grade herds claiam te
be t1ying to follew & linedreeding progream.

T™he awmbers are mall, but there seems to be no indicatien that the
hords at a lov level of preduction are breeding their detter cews arti~
ficially, and the detter herds dreediag their peerer cows arsificially.
This 1is showm )y tadulatiag questiea 11 of the questiennaire acoerding te
level of pmﬁm

Seveaty-twe pereeat of the herds in this stuiy have mere thaa 30
oows and seveaty-sevea perceat have besa oa 8 testing pregraam leanger
thaa ¢ years,

As shewa previoualy, the everall meaa weighted difference between
A, daughters and nen-d, I, dsughters is positive. However, nearly 80
perceat of the herds ia this study have negative mean weighted differ-
sases, The differences ia predustiea betweea A.I, dsughters aad mead.l,
danghters wvithin the same herd seem $0 suppert the 1dea that the sires
used by the btreeding studs are listle if any genetisally superier %o the
sires previsusly uwsed aaturally, Prier to usiang artificial bdreeding 83
porceat of the hords included under this study were using a registered
sire or a eire Wy & registered sire. Jorty-four pereeat of these herds
that teday are wsing artificial aad mstural sires ceacurrently are using
asturally & registered sire or & sire by & registered sire, The level of
preduction of the herds ia this study indicates that the seurce of the
sires used maturally oceuld have deea the same &s the souree of the sires
used by the bdreeding studs,
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A fov of the Wreedisg Lulls for the herds oa B H, I, A, =1, 3. )M, ne deuds
eane frem the best of these herds, The dreeding stud however seldea pure
chases a sire frem ene of the dest D.H,1,A.=1.B,), herds but would mere
likely purchase from an 'slite’ dreedisg herd., Aa ‘elite’ bdreeding herd
is & popular herd from vhich the dairymaa is making it & Business to sell
Sreeding stock, The iaterestiag point 1s that the better D.H.I.A,=I.B.).
hords may be as good geastically as the ‘slite’ ‘reeding herds, the majer
differences falling to eavirommeat, Therefere, & portien of the herds oa
1.B.N, sheuld also be included as the ‘elite’ herds of the state amd
would de as geod a seurce for young dulls for the stud as the ‘elite’
Wreeding herds,

If the sires used anturally aad artificially were actuslly equal ia
goaetic poteatial, we would hardly expect & large differeance detweem A, I,
sad non-d,I, daughters, Eowever, if we assumed the sires wsed Wy the studs
otms frem herds at a higher plane of preductiea thaa those in this study,
we eaa still explaia the results. As Rebertsex and Rendel (1954) peinted
out, the se-called ‘elite’ herds are mot necessarily genetically swperier
to the herds uader study since the majer differences betweea herds seem
to be dne to eavireameatal coaditiocas,

The positive differences of A.I, over mea-A.I, are greater for
registered than grades in the Guernsey and Holsteis bdreeds, The reverse
is true for the Jersey breed, In the Holstein and Guernsey dreeds the
registered animals have & higher aversge than the grade animals whether
artificial or natural, Ia the Jersey dreed artificial gredes howvever
outpreduced the registered. The regression of the mean weighted differe
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ences ea hord aversges indicates aa increase in mean veighted differences
for aa increase ia herd average for the Helstein and Guernsey Wreeds,
Howvever the Jerseys have a negative regressien,

Previous te this study it had deea thowght perhaps that A,.I. dsughters
vﬁu Teoeive sa increasing pesitive mean weighted difference te a oertaia
Plane of predustien and than level off, giviag & curvilinear relatioaship
betwveen heord aversge and meaa woighted differences. n. study, hewever,
shoved a linear relationship with no tendency te bdecome curvilinear, The
2eaa veighted differences tead to got slightly larger as the herd level
izcreases But aet significaatly so. At & lev level of productioa ths deme-
fits of aa artificial sire ceuld de cancelled out by the eavirommest
€iving a greater chance feor a smaller or negative msan weighted differeamce.

Thae stuly supperted, Wy shewiag no herd-sire intersction, that
artificial sires can Vo cempared without taking inte acceunt the herds ia
vhich their daughters appeared, This dees 20t mean, howewer, that it
would net deo & gesd 1dea te express the daughter's preductioa as a devi-
atiea froa thohord.m ia which 1% appears vhea ceaparisoas are
made. The expression of the dsughter's production as & deviatien frem
the herd aversge aids in onn!.ntiu & portioa of the variaace dwe te
yearly eaviremmental coaditioas,

The body weight aad age at freshening of the first lactatioa dawghters
were alse handled by the mean weighted difference method, MNeay times
the felleving are listed as advantages for artificial dreeding: 1) the
adlity to dreed heifers at aa earlier age and 3) the ability te bdreed
heifers -n ia sise, These two factors, sise and age, do affect the
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preduction of an saimal and were studied te see if they had any affect
on the differences observed, There was little differemce detween A.I,
dasughters and noa=d.l, dsughters in any of the bdreeds ia age at firss
oslviag, There was no difference between Holsteia A.I. dsughters sad
aon-d. I, wm in dody weight at first oslving, The Jersey A.l,
dsughters wore 50 1b, heavier than the nea-d,I. daughters in bedy weight,
The Guernsey non-A.I, daughters wvere 20 1b, heavier than the A, I,
daughters ia bDedy weight. These differences are iasignificant deocause
of the varistion that exists detween animals, These results show that
A.1. daghters or nca=~i, I, danghters should net have an sdvantage over
the other beomuse of body weight or age at first eslviag and, thusly,
affest the preduction mesa weighted differsace remults,

A study te see if theee herds using selective mating are actumally
receiving dettur results than those herds usiag sires randoaly ebtained
wuld be & good additiea to these results,

These results osa aot apply directly te herds at & different
level of productien thea those herds ia this study, Ve have seea thas
the impertance of enviroameatal conditions over shadows the importance
of the sires, herds, and herd~gire interaction, This explains wvhy there
is net & larger advantage for A,I. daunghters at the lewer levels of pre=
ductiea, Along with lewer levels of production in many instances goes &
poor enviremment, Agsuming that the herds at the lewer level of pro-
duction are not at the seme level genetically as the breeding herds, we
could expest the A.1, sires to help those herds at a lowver level of
preduction te a greater extent if the enviroament is not such that it



wvill cover wp the effects.

If the sires used by these herds are 2ot genetically superior %o
those previeusly wsed aaturally as the results tend to indiecate, wbat eaa
these herds do? The results shov that the farmers plan on making a» in-
oressed use of artificial breeding, If they &re to make any signifiesat
genstiec pregress, the breeding studs must fersulate sire selection pro-
greas that vwill predwos superier sires availabdle te al) eof these herds,



The recerds used ia this study were part of 16,944 D N, 1.A, records
cellected under the D.H.1.A,~1 B, program ia Michigan frem Octeder, 1954,
%o Juse, 1986,

Cemparisons were made bdetwoen A,I, daughters and aen~d.I, daughters
for the Guerasey, Eolstein, and Jersqy Breeds., The Nolstein A,I,
dsughters exoeeded noa=i,I, daunghters by 134 1b, =ilk aad 3,7 1d, fat,

The Guernsey A.l, dsughters exceeded the nean-d.I, daughters 3.9 1b, of fat
but were 6 1b, of milk belevw the nea<d.I, daughters. The Jersey A.I,
dsughters exceeded the non-d.I, damghters by 16 1b. of milk and the mea~
A I, dsughters exceeded the A.I. dsughters by 2.7 1b. of fat,

Regressicas of the differences detweea A.I, and nea-d.I, daughters oa
the comtemporary herd averege wers 1, 16, aad =16 for Helstein, Guemsey,
and Jersay, respectively. ZFor each dreed the regressioa ceefficieat
ws found net to differ sigaificaatly froa sere. These relaticaships
were mot ocurviliasear,

Aa saslysis of variance showed that there was mo herd-gire iater-
actica, The wariance cempeasats obtained were similar to those pre-
viously edtained,



APPREDIX
T™he letter aad questiocnnaire seat teo the 340 herd ewners iavolved
ia this study appear ea the folloviag three pages. The results ea the
questisanaire are expressed as & percentage of the total questieasaires
retursed, VWhere the percsutages add te mere thaa 100 percent, multiple

aaswers were possible,



MICHIGAN STATE UNIVERSITY 4

OF AGRICULTURE AND APPLIED SCIENCE ¢ EAST LANSING

COLLEGE OE AGRICULTURE « DEPARTMENT OF DAIRY

December 14, 19568

This summer a study was started o determine wvhat effects artificial
reeding has had ca Michigan D H,I. A, herds, At this time we need yeur
help $o complete this researsh, There are certain items of iafermatioa
which caa be obtained ealy from you. Ve would appreciate it if you would
M the appropriate answers t0 the questiens ea the enclesed sheet aad
retura the quostiecnnaire in the prepared eavelepe,

Your hord will not be ideatified with this infermatien mor will
any of the results published meatiea your herd,

Thank yeu,

Sincerely yours,

Iyle K. Wadell
Research Assistant



Ayrehire | Eelstein. 77 Shorthora
Jrowa Sviss 3 Jersey 11 Se Respease 9

Tes 0 Be 19 Jo Respoase__ ]
Hov maxy cows 4e yeou have ia your herd?

Less thaa 10 1 -0 1?7 . Bo Respoase
10-30 26 40=-50 9

30-30 37 More Thaa 50 9

Yhich testiag programs de you use?

DE1A 4 AR 0 No Respoase___3
DEIA-IIM 89 Owmer Sempler Boae 4

Curtis Caady Cempsay Faras 11
Americsa Breedsrs Serviee 8
Badger Breeders Coopsrative 0
Other 3 _
Ne Response 4

1008 . 53 sog 4 less them 106 16
7586 11 s _10 Be Respoase 4
BEov leag have you been usiag artificial bdreeding?

Less thea 1 year 3 3~4 years j loloqt-u 3
i=3 years 3 4-5 years

“—
38 yoars 3 Leager thaa 5§ years 70
m:umunmzemmmmumamumunr

Yes 73 Be -3 No Respoanse []

If he wae grede, was he by & registered sire?

Yeos 1] Bo 3 Ho Respease 0

Are you nev using natural service aleug vith artificisl service?
Yeos 45 Neo 53 No Respease 3

Is the bull used aaturally, registered?

Yeos 3 Be 4 No Respense ]

1f he 1s grede, was his sire registered?
Yes 3 ¥o 1 :




11. If you are using both artificial sand natural sires, wvhat determines
vhich femnles are mated to each?

13, Are you using selective mating!?
Tes 23 ¥o 73 No Response 4

13, Are you following & line bdreeding pregrea throwgh the use of artificial
breeding?

Yes 14 Yo (] No Response___4
14, If yeu have aay additional commsats, please add thea,
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